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PUBLIC NOTICES 


PUBLIC NOTICES 





HEATING. 


The Commissioners of 
His Majesty's Works, &c., are pre- 
pera to receive TENDERS befcre 

11 a.m. on Wednesday, 23rd April, 1930, 

for “Ac “ELERATED LOW-PRESSURE 

HOT WATER HEATING APPARATUS 


at the Auto. Telephone Exchange, 
Ham pstead. 
specification, a copy of the conditions 
bills of quantities and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, H.M. Office of Works, King Charles-street, 
London, 8.W. 1, on payment of One Guinea. (Cheques 
payable to the Commissioners, H.M. Office of Works.) 
The sums so paid will be returned to those persons 


Drawings, 
and form of contract, 





who send in Tenders in conformity =. au 
conditions. 
HEATING. 
‘ . . “3 . 

he Commissioners of 

His Majesty's Works, &c., are 

prepared to receive TENDERS before 

11 a.m. on petneneey. 23rd April. 1930, 

for ACCELERATED LOW-PRESSURE 

HOT WATER IE. ATING SYSTEM and 

DOMESTIC HOT WATER SERVICES 

at the New Physics Building, National Physical 
Laboratory, Teddington. 

Drawings, specification, a copy of the conditions and 


form of contract, 


bills of quantities and forms for 
Tender may be 


obtained from the CONTRACTS 





BRANCH, H.M. Office of Works, King Charles-street, 
London, 8.W. 1, on payment of One Guinea. (Cheques 
payable to the Commissioners, H.M. Office of Works.) 
The sums so paid will be returned to those persons 
who send in Tenders in conformity with the 

conditions 4820 

HEATING. 
‘ — 

he Commissioners of 
His "Majesty's Works, &c.. are pre- 
ae to receive TENDERS before 


a.m. on Thursday, 24th April, 
ALTERATIONS and ADDITIONS to 
the EXISTING HEATING and 
DOMESTIC HOT WATER SUPPLY 

APPARATUS at the Forest Products Research Labora- 
tory, Princes Risborough 

Drawings, specification, a copy of the conditions and 
form of contract, bills of quantities and forms for 
Tender may be obtained from the CONTRACTS 
BRANCH, i M. Office of Works, King Charles-street, 
London, 8.W. 1. on payment of One Guinea. (€ ~heques 
payable to the Commissioners, H.M. Office of Works.) 
The sums so paid will be returned to those persons who 
send in Tenders in conformity with the conditions. 
4819 


phe ‘Sitahten Gut 


India Store Department, Davee. 
road. Lambeth, London, 8.E. 1, 
TENDERS for— 

84 Tons of STEEL FISHBOLTS and 
NUTS. 


Tenders due 15th May, 1930. 
ame of Tender available from the above at a fee 
of 5s., which will not be returned. 4826 








invites 





iDeay SERVICE OF ENGINEERS AND INDIAN 
AILWAY SERVICE OF ENGINEERS 


he Secretary of State 


for India in Council will, in the 
near future, APPOINT NINE ASSIS8- 
TANT EXECUTIVE ENGINEERS (in- 


VICE 
EXE 


f ENGINEER 
TIVE ENGIN EERS to the IND 
SERVICE of ENGINEERS. Eset for the 
urman appointment, every candidate must be an 
European British subject of non-Asiatic domicile. 

Candidates must have attained the age of 21 years 
and must not have attained the age of 24 years in the 
case of those applying for appointment to the Indian 
Service of Engineers, and 25 years in the case of those 
applying for appointment to the Indian Railway 
Service of Engineers, on Ist January, 1930. 

They must either (1) have cbtained one of certain 
recognised U or Co od distinctions in 
engineering. or (2) have passed Sections A and B of 
the Associate Membership th H of the Institu- 
tion of Civil Engineers or m exempted by the 
Institution from such examination, or (3) have passed 
the Associateship in Engineering of the City and 
Guilds Institute 


(Imperial College of Science and 
Technology. South Kensington), or (4) produced tne 
required evidence that they are otherwise eligible 


under the Regulations. They should in addition have 
had about one year’s approved practical experience 
in engineering. 

Applications from candidates must reach the India 
Office not later than 30th June, 1930. Printed forms, 
together with information regarding the conditions of 
appointment, may be obtained from the SECRETARY, 


Services and General Department, India Office, White: 





hall, 8.W 
India Office. 
April, 1930. 4794 
echnical Assistants. 
FIVE MECHANICAL ENGINEERS 
(unpensionable). Salary £175 to £275 


per annum, according to qualifications 

plus variable bonus (present total about 

£266 to £392). Must be British subjects, 

Age not exceeding 27 years. Pre- 

ference and age concession to ex-Service men. Degree 

or equivalent examination certificates and suitable 

workshop training essential. 

»Aperention forms, returnable by 2ist April, 1930, 

CHIEF SUPERINTENDENT OF ORDNANCE 
FACTORIES, Royal Arsenal, Woolwich, 8.E. 18 

4822 


The Institution of 





The Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 
—@—— 


The Fish Products Ship 
(With a Two-page Supplement). 


Some Gear Grinding Developments. v. 397) 


New Bitumen Consistency Tester. ¢. 405) 


THE ENGINEER, 11! - 4 - 30. 
N.W. Railway of India—Experimental 
Engines. :. 413) 
THE ENGINEER, 11 - 4 - 30. 


Lightning Protection. @. 410) 


Operating Results at Barton Power 


Station. «pv. 414) 
(H. L. GUY & H. C. LAMB.) THE ENGINEER, 11 - 4 - 30. 
The Automatic Stabilisation of Ships 
No. Il. (P. 396) 
THE ENGINEER, 11 - 4 - 30. 


The Central Electricity Board's Report. ir. 400) 


(P. 404) 


‘Seapro.” 


THE ENGINEER, 11 - 4 - 30. 


THE ENGINEER, 11 - 4 - 30. 


Naval Architects. ¢. 401) 


THE ENGINEER, 11 - 4 - 30. 


THE ENGINEER, 1! - 4 - 30. 
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PUBLIC NOTICES 


PUBLIC NOTICES 





[Jniversity of Liverpool. 


SESSION 1930-1931. 


Prospectuses and full particulars of the following 
may be obtained on application to the REGISTRAR : 


UNIVERSITY CALENDAR (price 2s. 6d., post free 


3s 

FACU LTIES OF ARTS, SCIENCE, MEDICINE, 
LA AND ENGINEERING 

LIVE RPOOL SCHOOL OF ARG HITECTURE. 

DEPARTMENT OF CIVIC DESIGN, 

INSTITUTE OF ARCHEOLOGY. 

DEPARTMENT OF EDUCATIC 

LIVERPOOL SCHOOL OF SOCIAL SCIENCES AND 
a (including Economics, Com- 

merce, Geography, and Sootal jnetenee). 

S¢ HOOL OF RUSSIAN STUI 

SCHOOL OF LOCAL MISTORY. ‘AND RECORDS, 

UNIVERSITY EXTENSION BOARI 


DEPARTMENT OF PUBLIC HEALTH. 
LIVERPOOL SCHOOL OF TROPIC Ak MEDICINE. 
SCHOOL OF VETERINARY SCIENCE, 


SCHOOL OF DENTAL SURGERY. 


DOCTORATE IN PHILOSOPHY. 
FELLOWSHIPS, SCHOLARSHIPS, STUDENT- 
SHIPS, E X HIBITIONS, SPECIAL GRANTS 


AND PRIZE 
HALLS OF RE ‘SIDE NCE 
JOINT BOARD MATRICU LAsoe Bx AMIN ATION, 
AWARD OF SCHOOL CERTIFIC 
AWARD OF HIGHER SCHOOL CERTIFIC “TEs. 





reat Southern Railways. 


The Directors are prepared to_ receive 
TENDERS for DREDGING at "Rostlare Harbour. 
The Cy is for the purpose of maintenance, and 
the areas to redged have previously been dredged 
to the depths now proposed as finished depths. The 
estimated minimum quantity of material to be 
removed is 80,000 cubic yards. 

Copies of the plan and 
obtained on payment of 10s., 
from A. W. Bretland, Esq., Deputy Chief Engineer, 
Westland-row Station, Dublin, C. 5. 

@ Directors do not bind themselves to accept the 
lowest or any Tender. 

mders, in envelope endorsed 
ing, Rosslare Harb: our,”” 


specification may be 
which is not returnable, 


“* Tender for Dredg- 
must reach the undersigned 


not later than 5 p.m. on Friday, the 2nd May, 1930. 
H, 8. COR, 
Secretary. 
Kingsbridge Station, 
Dublin, W. 6 
April, 1980. ~ 4829 





[ihe University of Sheffield. 


A RESEARCH ASSISTANT is REQUIRED in 


the Mechanical Engineering Department, to wort 
under the se of Professor F. C. Lea Salary 
£400 per 

Application “should be made, on or before April 
23rd, to the un igned, from whom further par 
ticulars may be obtained 

W. M. GIBBONS, 
4760 Registrar. 





(Korporation of Harwich. 
FACTORY SITES 
The Corporation invite FIRMS contemplating open- 
Ing new works to CONSIDER SITES which this 


peapesanten are prepared to SELL or LET on long 


ease. 

py harbour -— ow 

Firms interested should communicate with the 

ae 
4 


BOROUGH ENGINEER one BURVEYOR, 





Sunderland Education Com- 


MITTEE. 

SUNDERLAND TECHNICAL COLLEGE 
DEPARTMENT OF MECHANICAL AND 
CIVIL ENGINEERING, 
APPLICATIONS are INVITED for the POST of 
FULL-TIME LECTURER in 5 —— Can- 
didates should possess an Honours Degree in Engi- 
neering. or its equivalent, and must have had Works 

or Drawing Office experience. 
Salary in accordance with the Burnham Award. 
Forms of application may be obtained from the 
Principal, the Technical College, and must be returned 
to the ayn on or before Monday, Sth May, 


1930, by first 
HERBERT REED 
Chief Education Officer, 
Education Offices, 


15, John-street, Sunderland, 
24th March. 1930 


engal-Nagpur Railway Com- 
PANY, LIMITED. 
a Directors are prepared to receive TENDERS 


$0 PLATE GIRDER BRIDGES (100ft. span). 

Specification and form of Tender can be obtained at 
the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C, 2, on or after Wednesday, 
9th April, 1930. 

fee of 20s. will be charged for each copy of the 
specification, which is NoT returnable. 

Tenders must be submitted not later than Noon on 
Friday, 25th April, 1930. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order, 

By Order of the Board, 
R. GRANT, 
Secretary. 


4623 





4814 


orough of Worthing. 


CORPORATION WATERWORKS 
TENDER FOR BORE-HOLE PUMP 

TENDERS are INVITED for ONE BORE-HOLE 
PUMP coupled to and driven by an ELECTRIC 
MOTOR, capable of delivering water at the rate of 
60,000 gallons per hour. 

Specification and form of Tender can be obtained on 
application to the Borough Water Engineer, Chapel- 
road, Worthing. 

Tenders, endorsed “‘ Tender for Bore-hole Pump,"’ 
must be delivered to the undersigned, not later than 





5 p.m. on Monday, 2ist April, 1930 
J. KENNEDY ALLERTON, 
Town Clerk, 
Municipal Offices, Worthing, 
5th April, 1930, 4795 








PATENTS AND DESIGNS ACTS, 1907 TO 1928. 


Notice is Hereby Given that 


FRANK HUGH SOWDEN, of 12, Well House- 
avenue, Roundhay, Leeds, in the County of York, 
SEEKS LEAVE to AMEND the SPECIFICATION of 
LETTERS PATENT No. 816,014 granted to bim for 
an invention entitied “‘ Improvements in or relating 
to Sheet-feeding Mechanism for Rotary Printing 
Machines."’ 

Particulars of the proposed Amendment were set 
forth in No, 2150 of the “‘ Illustrated Official Journal 
(Patents) "’ published on the 2nd April, 1930. 

Any person or persons may give Notice of Oppos! 
tion to the Amendment by leaving Patents Form 
No. 19 at the Patent Office, 25, Southampton-build 
ings, London, W.C. 2, within one calendar month 
from the date of publication of the said Journal. 

W. 8. JARRATT, 


P6892 Com ptroller-General. 


he Manchester Steam Users’ 


ASSOCIATION 
ANNUAL GENERAL MEETING of the 
res 08 





The 
MEMBERS was held at the Albert Hall, 
Fete. = Tuesday. April 8th, 

J.P., Manchester (President), in the chair, when 
following RESOLUTIONS were ADOPTED :— 
Moved by the Chairman, seconded by J. T. Browne, 
Walkden (Vice-President), and resolved : 


Financial Statement for the year 1929, 
and is hereby approved and adopted.” 
Moved by William Ingham, Esq... Manchester, 
seconded by E. Otho Glover, Esq. (Castner-Kellner 
Alkali Co., Ltd.), Runcorn, and ved :-— 

That the thanks of the Association are due and 
are hereby presented to the Committee of 
Management for their past services, and 
that the following gentlemen be elected the 
Committee for + ensuing | year, with power 


to add to their mber : 
COMMI ITTEE “OF MANAGEMENT. 
Harold Lee, Esq., J.P.. Manchester. 


Jas, Stanley Addison, Esaq.. London. 
en 


Sew, Esq. (of Joshua T Tetley and 


G. 
Moved by E. H. 
Leeds) mded by T. a poe rang 


Son, 


(of Fine Cotton Gpinners and Doub Associat: 
Ltd., Manchester), and resolv 
“That Messrs. F. W. Popplewell and Son, 
Ch Accountants, Manchester, be ap- 
pointed Auditors of Association's 


Accounts for the year 1930."" 
JAMES PARR. 
Secretary 


20, Quay-street, te, Manchester. 


Deansga’ 
9th April, 1930. 





(Yornwall County Council. 


FERRY. 

eit RS are INVITED f or, Se. CONSTRUCTION 
ee ‘BEACHES and 5 RE-FORMING EXIST- 
ING BEACHES, including poRmatto iN of 3 
STEEL SHEET PILING, G, 
CRETE REVETMENTS and SURFACE WORKS. 7. 
Torpoint, Cornwall, and Devonport, Plymouth, in 

accordance with plans and d y 
Mr. H. | Victor Pries. Chartered Civil Engineer, 


ans and specification may be seen at the office of 
the Ferry Manager, Torpoint, Cornwall, or at the 
Engineer's Office, von Milibay 
yg Piymouth, on and after Tuesday, the 8tb 
A 
A 1, ot Tender and bill of Sy may be 
obtained he Engineer on of Two 
Guineas which will be returned open | ofa 
bona fide Tender. 
The lowest or any Tender will not necessarily be 


accepted. 
Tenders must be delivered a the undersigned not 
later than the 23rd poy 193 





re a. SHEERS, 
Deputy cierk of the County Council. 
County Hall, Truro, 





4th April, 1930. 4798 
Kevp yptian Government. 
4” TENDERS are called for by the Mechanical 


Department, Ministry of Public Works, for the 
SUPPLY and ERECTION in the Northern ‘Nile Delta 
rd FIFTEEN ELECTRIC PUMPING STATIONS with 

he necessary BUILDING WORK, MACHINERY and 


ockssO ORLIES 

mders should be submitted direct to the 
DIRECTOR-GENERAL, Mechanical and Electrical 
Department, Ministry of Public Works, Cairo, not 


later than Noon on the 15th July, 1930. 

Copies of the necessary conditions of Tender, 
specifications and drawings, &c., can be obtained on 
application to the Chief Inspecting Engineer, 
Egyptian Government, 41, Tothill-street, 5.W. 1. 
against remittance of £10 5s. per set, which sum is not 
returnable. Copies of these documents are also avail- 
able for scrutiny at the above address 

Firms on the Continent should apply to the 
Egyptian Consulate in their respective eee a 
above- mentioned documents. 
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PUBLIC NOTICES 


SITUATIONS OPEN (eontinued) 


SITUATIONS WANTED (continued) 


EDUCATIONAL 





dministrative County of 


LONDON, 

ASSISTANT CIVIL ENGINEER (TEMPORARY). 

The London County Couneil invites APPLICA- 
TIONS for the POSITION of a TEMPORARY ASSIS- 
TANT CIVIL ENGINEER in connection with the 
survey and inspection of the Thames river walls and 
embankments and the raising of the fi defence 
works in Londen, selec’ candidate will serve 
under the direction of the Council's Chief Engineer. 

Candidates must corporate members of the 
Institution of Civil Engineers, between the ages of 
35 and years. acti experience in the design 
and construction of works in tidal waters, such as 
docks, quays and wharves, is essenti 

The salary will depend on the experience and 
qualifications = the selected candidate, but will not 
exceed £750 a 

‘Appticetion- ‘forme containing full details are 
obtainable (stamped addressed foolscap envelope 
necessary) from the Olerk of the Council om oe. 
The County Hall, Westminster Brid i, & 
whom they must be returned by Sotk AD April: 1980. 
Canvassing disqualifies. 

MONTAGU H. COX, 
Clerk of the London County Council. 
The County Saal, 
Westminster Bridge, 8.E. 1 4804 


+ ° e 1 
W est Midlands Joint Elec- 
TRICITY av THORITY. 

APPLICATIONS are INVITED for the APPOINT- 
MENT of the following DRAUGHTSMEN required in 
connection with the design and construction of the 
Anthority's wenhereee Generating Station :— 
MECHANICAL ENGINEERING DRAUGHTSMAN. 

Applicants must have had a general experience in 
the preparation of complete power station plant lay- 
outs, including turbines, boiler-house equipment and 
auxiliary plant. 

CIVIL ENGINBERING DRAUGHTSMAN. 

Applicants must have had a general experience in 
the preparation of drawings for large power station 
buildings, including foundation work, reinforced con- 
crete, roadways, &c 

The salary in respect of each appointment will be 
£6 per week. 

Applications, stating age, experience, and the 
earliest date on which duties can be commenced, must 
be forwarded so as to reach the undersigned not later 
than Wednesday, 23rd port. 1930. 

H. CARPENTER, 

Clerk and Treasurer. 

West Midlands Joint Electricity Authority. 
Phenix Buildings, Dudley-road, 
Wolverhampton, 8th April, 1930. 





4809 





SITUATIONS OPEN 


COPIES oF Txetmomrats, NOT ORnIGIvALS, UNLESS 
SPECIFICALLY REQUESTED. 


and salary required, 





[AusED. RATE FIXER for Metal Aircraft Parts 
—Address, giving full particulars of experience 
. The Engineer Office. 
P6888 A 





TECHNICAL ASSISTANT. 
chietly for Design. Good Mechanical Engineering 
Desrea, or equivalent. Works and D.O. experience 
essential. Full details of career, age and salary.— 
Address, 4803, The Engineer Office. 4803 a 


SSISTANT WORKS MANAGER REQUIRED in 

General Engineering and SBoilermaking 

Fasten Must have practical experience in produc 

tion and orgapisation amongst smiths, platers, 

welders and machinists.—Address, giving full expe- 

rience and salary required, 4811, The ago Oe. 
4 


\ JANTED. Young 








NHIEF AGENT WANTED by First-class Firm of 
C Contractors who have in view a very large dock 
contract abroad. Candidates must have had excep- 
tional experience and should write fullest particulars 
of recent employment, age, &c.—Address, P6901, The 
Engineer Office. P6901 A 


IRM of COMPRESSOR Jay FACTURERS RE- 
QUIRE OUTSIDE EPRESENTATIVE for 
Toten and Southern Countian. —Address, 4812, The 





| Dp es REQUIRED by CREED + and CO., 
Telegraph paginas, Croydon, for development 
work in ‘comaaction with high-speed electro-mechanical 
instruments for mass production similar to electric 
typewriters and the like. Must. be capable of good 
elean rapid work. ference given to young men with 
sound technical training and designing ability. — 
Write, stating age, experience, and salary required ; 

application to be marked “* Development."" 4832 a 





I RAUGHTSMEN REQUIRED (One Senior and One 

Junior), with first-class Theoretical and ss 

experience of Structural Steelwork. Knowl of 

ure Vessels and Tanks an py wood 
prospects and permanency to capable men, State 

and when at liberty. —ROBERT 

KINS and CO., Ltd., Rotherham. 4828 a 


SRT: salary 
RAUGHTSMEN, Senior and Junior, REQUIRED 
for Metal-clad Switchgear. Good mechanical 
rience essential. 

Apply, stating age, full experience, and salary 
required, to SWITCHGEAR DEPARTMENT, General 
Electric Company, Ltd., Witton, Birmingham. 4817 a 

Senior, Possessing Sound Know- 


DS —a me 
ium-size Power Transformers.— 


Address a giving particulars of experience, 
age, and salary required, 4754, The Engineer Office. 
754 4 











pee GHTSMEN WANTED, Fully Experienced Jig 
and Press Tool Designers. Must have first-class 
experience of Jigs, Tools and Production Equip- 
ment for Automobile Work. State age and experience. 
—Address, 4796, The Engineer Office. 4796 Aa 


j)XPERIENCED TEMPORARY DRAUGHTSMAN, 
to Assist in the Completion of Plans of Reser- 
voirs and Subsidiary Works under the direction of the 
Resident Engineer. Wages Six Guineas per week.— 
Applications, stating age and experience, accompanied 
y copies of recent testimonials, to be addressed to the 
ENERAL MANAGER, Water Department, Sheffield. 
4801 A 


RON and STEEL WORKS OFFICE REQUIRES 
capable DRAUGHTSMAN wit yr" technical 
training and an experienced LADY TRACER.— 
Address, stating age, experience, and salary required, 

4834, The Engineer Office. 4834 a 


UNIOR DRAUGHTSMAN with Workshop Expe- 
rience REQUIRED by Engineering Company, 
London, for Training in Sales Promotion and Outdoor 











INGINEER (37), Civil and Mechanical, DESIRES 
RESPONSIBLE POSITION. Exceptionally 
broad t+ in factory and Stuer plant 








design, erection and layout, 

tions, design aad fit-up, also x... 1 control 

of large commercial motor fleet.—Address, P6906, The 

Engineer Office. P6906 B 

Te (38), Long Drawing-office and Esti- 
‘4 mating experience, knowledge French and 


German, SEEKS POST.—Address, P6903, 7. 
neer Office P6 





Le saval E.R.A., 
rience in steam 

SITUATION from August, 
Domum-road, Copnor, Portsmouth. 


14 Years’ | aS and es 

and I.C.E. work, SEEKS 

“1930. —k. M.. 
P6004 B 





NDUSTRIAL ENGINEER, -M.I. Struct. E., M.I. 
E., plant design and equipment, lay-out 
from foundations to finished product. reorganisa‘ion 
for progressive production especially, American, 
British and Continental experience on large installa- 
tions with world-known concerns, engaged, SEEKS 
CHANGE, tempasety or permanent.— Address, > a 
The Engineer Office P687 





Contracts and 


ALES ENGINEER (36), 10 Years’ 
centrifugal 


x estimating experience with leading 
pump manufacturers, shop training at large steam 
tractor and light locomotive works, public school, 
DESIRES CHANGE and RESPONSIBLE POSITION. 
—Address, P6902, The Engineer Office. P6902 B 





ENGINEER WISHES to Fully 
CONSTRUCTIONAL FIRM in 

Qualified designer, draughbts- 
superintend erection. Keen 
P6900, The Engineer Office. 
P6900 B 


TRUCTURAL 
‘ REPRESENT 
Yorkshire and Lincoln. 
man, site particulars, 
business man.— Address, 





O ELECTRICAL and MECHANICAL ENGINEERS. 
—Trained engineer having specialised for the 
past 16 years on scientific purchasing and modern 
practice in store keeping and accounting with impor- 
tant organisations, DESIRES CHANG Keen, 
energetic and economical worker ; thorough know- 
ledge of world’s markets. Good organiser and able to 
control staff and working force so as to obtain best 
results from team work. Highest credentials. 
Address, P6886, The Engineer Office. P6886 B 











Representation, under personal supervision of 
Director. Qualification required: Integrity, Energy RACINGS, Mechanical, Architectural and Line 
and Initiative, Suitable Standard of Education. Block Work. Drawings made from rough 
Sogesaaisy Set a = the panting instinct, | sketches, photo printing. All work quickly and 
am on and unafraid of hard wor ng 5. Offi 
salary £3 weekly.—Address, P6893, The Engineer anny as SO, Se a “es 
Office. P6893 A 

panees DRAUGHTSMAN REQUIRED, Tho- PARTNERSHIPS 


ughiy conversant Water-tube Boilers, for 

Shipbuilding and Engineering Firm on the Clyde.— 

ie “L.D..”" c/o Streeta, 6, Guasscpuret street, 
Cc. 3. SIS A 





N ECHANIC, Aged 24-26, Single, REQUIRED for 
I South America. Must have served apprentice 
indenture and have experience of Turning Fittings and 
general Repairs to Locomotives or Steam Engines. 
Good education and first-class references essential ; 
commencing salary £350 p.a.—Address, 4824, The 
4824 4 


Engineer Office. 


SITUATIONS WANTED 








DVERTISER, with Successful Record as Works 
manager, shop wy ty and planning engi- 
neer, is OPEN for APPOINTMENT with a concern 
desirous of improving qeneenatas methods, increas- 
ing production and reducing costs.—Address, P6889, 
The Engineer Office. P6889 B 


NGINEER (30) SEEKS CHANGE. Public School 

4 education, exp. shops, D.O., assistant engineer, 

works extensions and maintenance.—B.M./L024, 
London, W.C. 1. P6887 B 











Wasr by Firm of Engineers’ Merchants, 

GENTLEMAN «8 REPRESENTATIVE, and 

who would be willing to invest up to £2000 in the 
al shares in business, which would be guaranteed. 
cellent salary and prospects to suitable man.— 
dress, P6876, The Engineer Office. P6876 o 





Active INTEREST in 


a ANTED to PURCHASE, aN" 
mall ING ENGINEERING 


MANUFACTUR 


CONCERN. Electrical or otherwise. Advertiser age 35, 
B.Sc... A.M.LE.E., etc.. has 8 years" experience in 
leading firm, 


Write full C .’ to Box 667, Rey- 
nells’, 44, Chancery-lane, W.¢ _4806 © 
DVERTISER, Qualified Engineer, DESIRES to 
f PURCHASE a PARTNERSHIP in an esta- 
blished Engineering Practice —Address, P6853, The 


Engineer O P6853 © 





ARTNERSHIPS .— Business Men in Need of Further 
WORKING CAPITAL and have no objection to a 
Private Limited Liability Company (sound proposi- 
tions or Patents entertained), Write or ‘Phone 
Holbor: or Yand RUSSELL, 88, Chancery- lane, 
London, W.C. P6894 © 











Engineer Office. 4812 a 


NDUSITRIAL ENGINEER, Age 28-35, Sound Tech- 
nical education, a University Engineering Degree 


Four to five years’ Practical Shop experience essen- 
tial. Position offers attractive financial future. Post 
in Great Britain. 

Candidates, in replying, should state age, present 
aalary and general qualifications. 

Addresa, P6885, The Engineer Office. P6885 A 





ANAGER REQUIRED for Small Works Employ- 
ing about 100 hands, London, with experience in 
Ironwork, organiser and 


N 


Tank, Boiler and Sheet 


able to get the work out. State full particulars aa to 
experience and salary required.—Ad ‘ » 
Engineer Office. P6898 a 





EQUIRED AT ONCE, Capable LONDON REPRE- 
R SENTATIVE for Provincial Firm of Lift Manu- 
facturers with established Central Office. Splendid 
prospects for man with enthusiasm and proved con- 
nection among eotins Architects.— Address, se 
The Engineer Office P68! 


‘ALES ENGINEER, Keen, of Good Presence, with 
nN practical Boiler experience, REQ UIRED by 
London Agents for leading Water Softener Engineers. 

Salary, commission and expenses basis. Write, stating 
age, past experience, with references and remuneration 
required, to Box 68, Sells, Fleet-street, E.C. eee 

A 








MINE MAGES. Geld. ake 
ale” of Mines 
p.a., atrs. iso ‘erect 
icH. EXGINELR. for itining. qual., age 24, 
Spanish pref; £420 p.a. and qtrs.—Apply LAURIE 
and CO., Employment Specialists, 28, Basinghall-st 
E.C. No preliminary fee. 4833 a 


ACANCY for ARTICLED PUPIL in the Office of 
V the Chief Engineer of the Metropolitan W iter 
Board.—Particulars as to premium and conditions may 
be obtained from Mr. HENRY E. STILGOR, M. Inst. 
©.E., the Chief Engineer, to whom applications should 
be addressed at _ offices of the Board, 173. Rose- 
bery-avenue, E.C 4825 A 


TORKS EFFICIENCY .—Importaat Lancashire 
\ Wire Works REQUIRE the SERVICES of a 
GENERAL WORKS MANAGER, whose main duty 
will be to attain and maintain a high standard of 
Works Efficiency. Applications invited only from 
those possessing individuality and practical experience 
of Production in all stages from Billet to Rope; also 
Netting, Fencing, Galvanising, &c. To the right man 
a well-remunerated, a position is open.— 
Applications, in ¢ 4 ith t particulars 
to enable Directors to. form preliminary, opinion, to be 
addressed to ZF, 764, Deacon’s, Fengpurch- 
avenue, E.C. 3. 4831 


TNDERGROUND 

J America, qual., 
Spanish, age 35-40 ; 
and ME 

















TANTED, DRAUGHTSMAN, Experienced in the 
W Design of Combined Superheated Steam Engines 
and Boilers, district East Midlands. State age, expe- 
rience and salary required.—Address, 4799, The Engi- 
neer Office. __ 4799 A 


ANTED for a Few Months, an ENGINEER 
W DRAUGHTSMAN, to prepare for a 
Chemical Plant; must be a man of experience and 
ability. Salary £50 per month.—Address, 4835, The 
Engineer Office. 48. 


35 A 
TANTED, TEMPORARY 
\ large Engineering Establishment in the Mid- 
lands. Must be thoroughly experienced in the 
Design of British Rail wagons and able to prepare 
Working Drawings.—Address, 





DRAUGHTSMAN in a 





neat and accurate 

stating experience and wages required, 4686, The 

Engineer Office. 4686 A 
RAVGRTEMAN (Experienced Structural) RE - 

D*% RED ae Engineers’ Office in_ Newcastle- 

upon- een. Must be well up in design of Heavy Steel- 


frame Buildings and able to check contractors’ design 
and detail drawings. Age about 28 to 30.—Address, 
giving details of training, experience, and salary 
required, 4813, The Engineer Office. tiie 13 A 








MANUFACTURERS OF 


“BROWETT-LINDLEY’ 
PRODUCTIONS 


CHEAP POWER. 


STEAM ENGINES UP TO 2000 B.H.P. 





1060 K.W. Steam Engine & Alternator. 





(BACK PRESSURE ENGINES A SPECIALITY). 





OIL ENGINES—5 TO 600 B.H.P. 








AIR & GAS COMPRESSORS — ai rrees—aue pressures. 
CONDENSING PLANTS & KINETIC EJECTORS 





GAS ENGINES, 30 TO 600 B.H.P. 





KEEN PRICES QUOTED FOR 








Salient Features of our Engines are: 
Perfect Governing, Forced Lubrication, Maximum Economy, 
Reliability and High-class Workmanship. 


SEE OUR NEW “SANDON” DIESEL FOR SMALL POWERS. 


COMPLETE INSTALLATIONS, NEW DEVELOPMENTS, MACHINING. 
ALSO REPAIRS TO ANY MAKE OF PLANT. 


Send your enquiries to: 


BROWETT LINDLEY 


SANDON WORKS, PATRICROFT, 


L.: Eocigs 510 (TELEGRAMS: SANDON, PATRICROFT. 
LONDON OFFICE: 
14 B.H.P. Sandon Diesel. AMBERLEY (HOUSE, NORFOLK ST., STRAND, W.C. 2. | 


Suitable for Any Drive, 





& CO. LTD. 


MANCHESTER. 














orrespon ndence Courses 
PARATION FOR THE 
et ae eae of the 


are personally 
Mr. ‘Trevor W. Phill 8, 


B.8e.. Honours, Engineer ity. 
‘Assce, M. Inst. C.B. Hy AMMA. Struct agp Saivgrtty 


-R.S.A. &e. 
Por full Op and of. y to :—86, Dare. 
Esvanpoot (Tel Ban 1118), Loxpow 


STRERT, 
Orrioz : 65, CHANOERY-Lane, W.C, 2. Ex, 


1929 EXAMINATION RESULTS. 


The T.1.G.B. maintains its 
Splendid Exam-Success Record. 
At all the 1929 Professional A.M. Inst.C.E., 
A.MLI. Mech. E., AMLEE., etc.—the who 
were trained by The T.1.G.B., obtained a Pass 
of over 90%. 
The T.1.G. ~. 8 policy of furnishing the highest possible 
standard of Tutorial Gurvice Bae brought about a large 











in ee, a fide exam- 
etieoe and from other keen « T.1G.B. 
TRAINING IS BEING G CHOSEN BECAUSE IT Is 
a oreLy Ma | OF SATISFACTION 
AND SULC Therefore, whatever your alm may be 
— ualifeation—ar 
Special Technical ‘Knowledge needed in ponsible 
post—you can select the appropriate T. re G.B. course 


with complete confidence. 

WRITE TO-DAY for FREE copy of ** The Engineer's 
Guide to Success,”” 124 pages, copteinies the widest 
selection of bome-study engineering urees in the 
world, and mention the branch, post or “qualification 
that interests you, to 

THE TECHNOLOGICAL INSTITUTE OF 

GREAT BRITAIN (Established 1917). 


76, Temple Bar House, London, E.C.4. 





AGENCIES 





Ci FIRM, with Own Ca. Established for the 


Penal of their activities, are 
PREPARE D "te 1S REPRESENT for home or export 
road Manufacturers of — 
Boilers for all purposes, Fur. 
Machine Tools of every kind, idge 
Steel-framed Buildings, Steel Genseaes of ail kinds, 
Building Materials of every description, Reinforced 
Flooring. Attention given to the smallest detail and 
the largest of structures and plant.—Apply in tow 
te Z. P. 709, c/o Deacon's, Fenchurch-avenve, E.C. 3 
4749 D 


) eo fae at Present in England and Returning 
shortly to New Zealand, would TAKE AGEN- 
CIES for New Zealand for Engineering ant 
Address, P6895, au Engineer Office. P6895 D 











NGINEER, M.I. Mech. E. 
Leeds For w e bESILES. APPOINTMENT. 
REPRESENTA VE. or elsew! 


here, 
REDPATH. “25. “Victoria street s. Wa. 1. 





I ONDON ENGINEERS, Established 20 at 4 
4 excellent selling and — organisation, are 
OPEN to REPRESENT good Engineering Firm, 
London and district.—L., 14, Queen Victorla-street. 
99 D 





MISCELLANEOUS 





WyANtep to PURCHASE by a Qualified Engineer, 
a Sound CIVIL ENGINEERING PRACTICE in 


London.— Address particulars to P6854, The Engineer 
Office. P6864 1 





fo who Give Out Peter Every Yor for » 
Vessels. General Boiler Work. Tanks, 
WISHES. to GET in TOUCH with SMALL BOILEL 
SHOP that has good facilities with a view to an 
afrangement to their mutual 
If satisfactory, would be prepared to finance on 
= to be agreed. 
dress, stating full 
onli facilities. P6897, The Engineer Office. 


ENGINEERS 
CAN'T WE GET TOGETHER? 


All we ask So the iene to goers thet yee ae 
£500 men 


particulars as to capacity 
P6897 1 











earn per year and more. 
are doing it, and you can do the same. we bave an 
unrivalied and weed wide organisation yeas = 


ae you, whether you be novice or expert. 

for something more than a “* bread-and butter" 

job you owe it to yourself to investigate our Bervice. 
Our handbook, 


“ENGINEERING OPPORTUNITIES” 


bas pointed the way to better li of A Mt” Bech 
et pean lellows. i cegtatas Ooneie At "eo 
A M.LC.E., A.M.1.E.E., AM.LA.E I. Struct... 


©. & G.. G.P.O., &c., Exams., —v — Home. 
Study Gourses in all branches of Electrical, Mech- 

anical, Motor and Wireless Engineering. In a 
brilliant article Professor A. M. LOW shows clearly 
the chances so a enue. The Book and our 
Advice are quite free 

We guarantee “ NO PASS—NO FEE.”" Don't miss 
this opportunity. Send s postcard NOW (state 
Branch, Post or Exam.). 


BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY. 


22, SHAKESPEARE HOUSE, 20, OXFORD STREET, 
LONDON, W.1 








P6868 1 
FOR HIRE 
R HIRE, PUMPS and WELL-BORING TOOLS 
for Trial sorines and Deep Wel ells.—R. RICHARDS 


co., Upper G - street, London, 8.E. 
Telephone No. 0078 Hop. S22 x 
R=. D. BATCHELOR, ARTESIAN WELL 

ENGINEER (WATER SUPPLIES Re wo 

ant 





ANTEED to ° 
ueen 


: Boreholes, don ; Watershed, Chatham. 
ESTAB. OVER 150 YEARS. 





WORK WANTED 


War to MANUFACTURE, SPECIAL MACHI- 
NERY or ENGINEERS’ APPLIANCES. _ 
to-date qechine plant fog either beavy 

MON Ta” and pattern shop. “: 
and SOHNSO Ltd., Engineers, Taunton. Ex 


D, BERRY and sows. Engireers. The Albion 
Works, Regency-street, Wesiminster, 8.W. 1 
(established 1810), UXDERTA KE MACHINING and 
GENERAL WORK. Lathes up to 9in. centres with 
Gap Beds, Capstans, Automatics for bar work, Radial 
and Vertical Drilis, Planing up to 9ft. by 4ft. “by 4ft.. 
Shaping, Milling, Gear Cutting to 36in. dia., Internai, 
External and Surface Grinding, Hand Forging, Smali 

Press Work. &c. 4051 M 
ma 


For continuation of Small Advertise- 
ments see page 





TON 
.M 











- 
i 
is 
5 






APRIL 11, 1930 


THE ENGINEER 





395 








A Seven-Day Journal 
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The Trans-Saharan Railway. 


Tue French committee of investigation formed 
two years ago to report upon the practicability of con- 
structing the Trans-Saharan Railway has been 
dissolved withdut the Government doing anything, 
so far, to adopt the conclusions of that report in 
favour of the immediate construction of the line. 
This result has caused some surprise and has induced 
the Comité du Transsaharien to take prompt measures, 
independently of the Government, for the introduction 
of a Bill into Parliament to authorise putting this 
great enterprise in hand with as little delay as possible. 
The committee has interviewed the President of the 
Republic in order to bring to his notice the import- 
ance of the railway, which, it said, would prepare the 
way for an extension to South Africa and thereby 
provide a direct route between the Cape and Great 
Britain, France, and other countries. It is hoped 
more particularly to get the preliminary work suffi- 
ciently advanced to allow of full details of the scheme 
being presented at the International Colonial Exhibi- 
tion to be held in Paris next year. 


Motor Life-Boat Progress. 


At the annual meeting of the Royal National Life- 
Boat Institution, which took place on Monday last, 
April 7th, Sir Godfrey Baring, the Chairman of the 
Institution, referred to the advance made in recent 
years in the construction of motor lifeboats. In 1910 
the institution had, he said, only ten motor lifeboats, 
whereas to-day there were no less than eighty-seven 
with a hundred slipways and up-to-date equipment 
for launching and maintenance. The Institution was 
grateful to the large shipping companies which had 
so munificently presented new motor boats, and he 
put forward the suggestion that owners of trawlers 
might support the funds of the Institution. Mr. 
William Graham, the President of the Board of Trade, 
moved a resolution acknowledging on behalf of the 
Government and the public the admirable work in 
which the Institution was engaged and the thanks 
which were deserved by all its officials. An interesting 
service was that performed on March 30th, when the 
Stromaness motor lifeboat made a trip of about 
134 miles to the Skerries off the coast of Shetland, 
where the trawler “‘ Ben Doran’ was wrecked with, 
unfortunately, loss of life, owing to the breaking up 
of the ship before the lifeboat could arrive. The 
return voyage was made in the teeth of a south- 
westerly gale and throughout the whole run of over 
270 miles the boat and her engines behaved perfectly. 
The engines are of the Institution’s new 60 B.H.P. 
submersible type, which were described in our issue 
of February 10th, 1928. The Institution is now 
developing a sniall high-speed type of engine, which 
has been primarily designed to provide power for the 
35ft. boats which are furnished with carriages for 
launching from beaches. The new engine is also fully 
submersible and is designed to give an output of 
35 to 40 B.H.P. at 3300 r.p.m., the geared propeller 
running at about 900 r.p.m. The few engines of this 
type which have already been put to work have proved 
so successful that the Institution has decided to put 
into production a considerable number of engines 
for further boats. 


The Return Voyage of the “ Europa.” 


THE new North German Lloyd liner “ Europa,” 
which left New York on Saturday, March 29th, made 
a very successful return maiden voyage, but her out- 
ward speed record was not surpassed, so that the 
two sister liners “Bremen” and “ Europa” now 
hold the blue ribbon of the Atlantic by virtue of 
record crossings made in the easterly and westerly 
directions respectively. On leaving New York snow 
was encountered and the speed of the ship had to be 
reduced. During the third and fourth days there was 
a very rough sea with a rough following swell, which 
caused the liner, even with her Frahm anti-rolling 
tanks, to roll considerably. We understand that the 
action of the tanks made the rolling very easy and the 
ship behaved excellently in the heavy seas. The run 
from the Ambrose Channel light vessel to Cherbourg, a 
distance of 3200 sea miles, was made in 4 days 22 hours 
26 minutes, Cherbourg being reached a little before 
eight on Thursday morning, April 3rd. Leaving Cher- 
bourg, the “‘ Europa ’’ passed the “‘ Bremen ” on her 
outward run and reached Cowes Roads about 2 p.m. 
the same afternoon. We accompanied the ‘“‘ Europa ”’ 
to Bremerhaven, which was reached the following 
afternoon, after a very enjoyable and fast run. An 
anchor was dropped off the Columbus Quay at 
Bremerhaven about 2 p.m., and shortly after the 
** Europa ” was berthed alongside. Her anchors, we 
may say, each weigh about 15 tons, and not 1-5 
tons, which figure was erroneously given in our 
article of March 28th. During the time we were on 
the ship the propelling and auxiliary machinery 
worked very smoothly, and a feature of the run was 
the absence of smoke, only a thin, grayish-brown wisp 
being noted even under full-speed conditions. On 
arrival at Bremerhaven an interesting ceremony took 








place in the sun deck restaurant of the ship, at which 
representatives of the Bremen Senate presented gifts 
to the commander, Captain Johnsen, and Chief Engi- 
neer Eints, and to Dr. Frahm, of Blohm and Voss, 
and directors of the Norddeutscher Lloyd, in order to 
mark the success of the “ Europa” in gaining the 
blue ribbon of the Atlantic on her outward voyage. 
The Bremen Senate has provided a sum of £122,000 
for the enlargement of the graving dock at Bremer- 
haven, so that it will accommodate ships up to 
70,000 tons. The new width of the dock is to be 
115}ft. and the length 1086ft., with an average water 
depth of 36ft. 


H.M. Destroyer “ Arrow.” 


It is well known that a number of the eight torpedo- 
boat destroyers of the “ Acasta”™ class have now 
completed their sea trials, and we are given to under- 
stand that some remarkable results have been 
obtained. As the design of machinery which has been 
adopted in all the ships which have completed 
their trial is the same, the results are very uniform, 
and we are informed that the performance figures of 
H.M. destroyer “ Arrow,” built and engined by 
Vickers-Armstrongs at Barrow-in-Furness, may be 
taken as being representative of the class. The speed 
obtained at the designed displacement was 36-7 knots, 
with an output of 34,119 shaft horse-power. No 
attempt was made to exceed the designed output of 
34,000 shaft horse-power, as Admiralty trials are 
required to represent service conditions and no 
forcing is permitted. The weight of the machinery 
is 465 tons, and the above output figure is that 
which was maintained over the six-hour trial and 
which could be continuously maintained over a 
period which is limited only by the bunker capacity 
of the ship. It is of interest to learn that the fuel oil 
consumption which was obtained was the remarkably 
low figure of 0-81 Ib. of oil per shaft horse-power hour. 
It will be recalled that spectacular figures have been 
mentioned from time to time as being attained on the 
Continent, but when endurance is taken into account 
it is held that the figures obtained on the ‘“‘ Arrow ” 
as mentioned above are exceptionally good. 


Harland and Wolff, Ltd. 


47 the annual meeting of Harland and Wolff, Ltd., 
which was held in London on Monday last, April 
7th, Lord Kylsant, the chairman of the company, 
made interesting references to the progress of the 
firm, which, he said, was established over three- 
quarters of a century ago and was recognised as one 
of the greatest, if not the greatest, shipbuilding and 
engineering establishments of the world. Last year 
the firm’s output was larger than that of any other 
shipbuilding organisation in the world, and it 
amounted to over 145,000 gross tons, or 172,000 gross 
tons including the output of the yards of two sub- 
sidiary companies. The output of the engineering 
establishments of Harland and Wolff, Ltd., and its 
subsidiary firms amounted to over 182,000 indicated 
horse-power of oil and steam engines and turbines. 
Referring to electrical propulsion, Lord Kylsant 
remarked that he did not think that there was another 
shipbuilding company in the world which was so 
well adapted to carry out the whole of an electrical 
propulsion installation, whether in conjunction with 
oil or steam engines. The firm had its own electrical 
manufacturing department, and it was well equipped 
both with appliances and with the necessary technical 
staff to deal with electric propulsion schemes. Brief 
reference was made to the impending completion of 
the White Star motor liner “ Britannic,’’ and other 
ships now under construction for British and con- 
tinental owners. During recent years close attention 
had been paid, Lord Kylsant said, to the co-ordina- 
tion of the activities in the various establishments, 
the standardisation of fittings, the installation of 
labour-saving devices, the elimination of waste and 
the economising of every process consistent with 
the high standard of work which was maintained. 
At the present time, Harland and Wolff, Ltd., and 
its subsidiary companies were, he stated, employing 
over 40,000 men, or 9000 more men than they em- 
ployed six years ago. After paying dividend on the 
first preference shares and providng no less than 
£300,000 for depreciation of fixed assets and £115,615 
for depreciation of investments, there was a credit 
balance of £132,307, which was carried forward. 
The reserve fund remains unchanged at one million 


pounds. 


A Public Telegraph Exchange. 


Ir sufficient public support can be obtained, the 
Post Office contemplates opening a London public 
telegraph exchange, through the medium of which 
subscribers will be able to communicate with other 
subscribers after the manner of the telephone exchange 
service, but with teleprinters instead of telephones. 
At the moment the scheme is in a tentative stage 
and no promise that the exchange will be established 
is given. In the event of the idea being put into prac- 
tice, however, the exchange switchboard will be 
installed in the Central Telegraph Office and each 
subscriber will be provided with a teleprinter of the 
column printer type. Each subscriber will be allotted 
a number and by depressing a button on the tele- 
printer will call the exchange operator. The number 








of the required subscriber will then be dialled as in 
the case of automatic telephony, and when the 
required connection has been made by the exchange 


operator the indication ‘‘ Thro” will be typed on 
the subscriber’s teleprinter. The two subscribers 
may then proceed to typewrite to each other and when 
they have finished the depression of another button 
will notify the exchange operator of the fact and the 
connection will be severed. The advantages of the 
system are the typed record of the message at the 
sending and receiving end, the fact that messages 
can be transmitted even if there is no attendant at 
the instrument of the called subscriber, and the 
secrecy assured by the fact that the exchange operator 
cannot intercept communications passing between 
subscribers. Inquiries are now being made to ascertain 
how such an exchange would be regarded by the public, 
and if it is found that there is a demand for the service 
the London exchange will probably be established. 
Owing, however, to the work involved it is improbable 
that the exchange will be in working order in much 
less than twelve months. 


Thorsten Von Zweigbergk. 


THE news has been received this week of the death 
of Thorsten von Zweigbergk, a well-known authority 
on electric traction. Zweigbergk first made his mark 
in the electric traction world when with the Walker 
Electric Company. Under Professor Sidney Short 
that company supplied traction equipment which was 
very successful in service and was well known in 
England. Eventually the Walker Electric Company 
was absorbed by the Westinghouse Company and 
Professor Short brought his staff to England, where it 
assisted in building up the Preston works of Dick, 
Kerr and Co., Ltd., and on the death of Professor 
Short in 1904, Zweigbergk became responsible for 
all the traction work of the firm, which later became 
part of the English Electric Company. Zweigbergk’s 
name will always be associated with the invention of 
the metallic shield blow-out and its application to 
tramway and railway controllers. Perhaps the best 
known of the early railway electrification schemes 
for which Zweigbergk was responsible were the Liver- 
pool to Southport line of the Lancashire and York- 
shire Railway and the Liverpool Overhead Railway. 
Later he was responsible for the first electrification 
of the Bury-Holcombe Brook line of the Lancashire 
and Yorkshire Railway, which was carried out at 
3000 volts. This was the first 3000-volt direct current 
traction system to be put into practical operation 
with two 1500-volt traction motors connected in 
series. 


The Proposed New Cunard Liner. 


At the annual meeting of the Cunard Steamship 
Company, which took place in Liverpool on Wednes- 
day, the 9th inst., Sir Thomas Royden, the chairman 
of the company, made a short reference to the pro- 
posed new fast Atlantic steamer. He confirmed the 
recent official statement issued by the company that 
it was in consultation with certain shipbuilders with 
regard to a new liner. It would be some time, he 
said, before the definite stage of entering into a 
contract was reached, and before final details were 
available for publication. When that time came, 
however, it would be found that the Cunard Company, 
as in the past, had set its mind on the construction of 
a steamer which would bear favourable comparison 
with anything afloat. Primary consideration would 
be given to obtaining a vessel which, while pro- 
viding attractions to the travelling public, would also 
prove a profitable investment for her owners. 


Overhead Cables in Rural Britain. 


A crrcuLaR has recently been sent by the Elec- 
tricity Commissioners to all the authorised electricity 
undertakers pointing out the desirability of securing 
that the electrical development of the country shall 
always be carried out in such a way as to preserve 
to the fullest possible extent the beauty and character 
of the countryside. The circular has been drawn up 
following consultation between the Minister of Trans- 
port, the Electricity Commissioners, and the Councils 
for the Preservation of Rural England and Rural 
Wales. Attention is drawn to the desirability of 
giving consideration to practicable alternative routes 
and following depressions rather than the skyline, 
where the crossing of open spaces cannot be avoided. 
particularly in erecting overhead lines in areas of 
notable beauty. The suggestion is made that in cases 
where glades have to be cut through afforested land 
for cables, overhead line posts, &c., the ground so 
denuded should be replanted with indigenous shrubs. 
Due regard, it is also recommended, should be paid 
to the colour of the insulators used in connection with 
all overhead lines. The Commissioners also draw 
attention to the important question of the proper 
design of stations and sub-stations, which, they say, 
has perhaps so far received less attention than that of 
overhead lines. There are many cases, it is suggested, 
in which such buildings can be rendered inconspicuous 
by careful siting or by masking with trees. When it 
is necessary to erect buildings in villages or in other 
conspicuous places, it is desirable that attention 
should be paid to the architectural design of neigh- 
bouring buildings, and the architectural tradition of 
the locality. 
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The Automatic Stabilisation of 
Ships. 


No. II.* 


ONE of the objects aimed at in attempting to devise 
a method of stabilising ships against rolling is to 
provide a means whereby the comfort of those on 
board may be promoted. This consideration is of 
much importance in the case of liners and cross- 
Channel vessels. It may also be of much importance 
in the case of ships carrying troops upon whose con- 
dition immediately after landing a great deal might 
conceivably depend. Alternatively, stabilisation may 
be sought as a means of improving the qualities of a 
vessel as a gun platform or as an aeroplane carrier. 
Stabilisation may also be advanced as a means of 
reducing the stresses thrown on the structure of a 
vessel by a heavy seaway. 

The third-named suggested reason for the adoption 
of a stabilising system requires a word of explanation, 
in view of the fact that in the popular belief the 
artificial stabilisation of a vessel must of necessity 
increase rather than diminish the stresses thrown on 
the structure. It is thought that if a ship is com- 
pletely stabilised, the impact of the waves against 
her unyielding sides will stress her hull to a degree 
greatly in excess of what would occur were she not 
stabilised. This argument could only apply in any 
event if the waves were of the “ breaker ’’ type, for 
smooth waves pass beneath the vessel without deliver- 
ing an impact on her hull. Even if the waves are of 
the “ breaker ” type, the argument is wrong. A non- 
stabilised ship rolling in her own natural period does 
not at all times and under all conditions yield to the 
waves. At regularly occurring intervals, as indicated 
in the first article, her motion will become out of 
phase with the waves. At such times her side rolls 
towards the waves with considerable velocity, and as 
@ consequence the blow delivered by the breaker is 
greater than it would be if the vessel were com- 
pletely stabilised. 

It may be true that a completely stabilised ship 
on the slope of a smooth wave is subjected to stress 
by reason of the fact that the buoyancy is not equal 
on the two sides of her vertical central plane. In a 
non-stabilised ship, however, the stress arising from 
this cause may be even greater than in a fully stabi- 
lised ship. If there is to be no stress from the in- 
equality of the buoyancy, the masts of the ship must 
at all times remain normal to the wave surface. That 
condition can only be fulfilled, as explained in the 
first article, if the vessel has zero moment of inertia. 
In a fully stabilised ship, the masts will always 
remain vertical and therefore the buoyancy must be 
unequally distributed over her hull, except when she 
is at the crests or hollows of the waves. In a non- 
stabilised ship with a normal amount of inertia, the 
masts may at times be inclined away from the 
vertical towards the wave crest, and consequently 
the distribution of the buoyancy may be even more 
unequal than in the case of a stabilised ship. 

Of even more importance in connection with this 
aspect of stabilisation than anything so far said is 
the fact that a non-stabilised vessel is exposed when 
she rolls to inertia forces from which the stabilised 
ship is exempt. Consider the case of a vessel rolling 
through an are of, say, 60 deg., at the rate of twelve 
out-to-out oscillations per minute. A point situated 
50ft. above the centre of rolling of the ship will at 
each swing have a mean velocity of about 630ft. per 
minute, and @ maximum velocity at the middle of 
the swing of about 990ft. per minute. The direction 
of motion of the point is reversed every 5 seconds. 
At the instant of reversal the acceleration reaches its 
maximum value, and is directed inwards towards the 
middle of the swing. In order to constrain a mass 
situated at the specified point to execute the motion, 
an inwards force equal to a third of its weight must be 
applied to it at the ends of the swing. The mass may 
be a section of the ship’s mast. The constraining 
force is in that case derived from the stiffness of the 
mast and the tension in the rigging. Every other 
point in the ship’s structure is subjected to similar 
conditions. Each element of the hull structure tends 
at the moment of reversal to continue moving in 
the direction it has just been following, and is con- 
strained to reverse that direction by the application 
to it of a force derived from the stiffness of the hull. 
The hull is therefore subjected to a system of racking 
forces. If the ship’s section be taken as a rectangle, 
then the racking forces are such as to tend to change 
the section to a rhombus, first in one direction and 
then in the other, as the ship swings from side to side. 
In earlier days the “‘ working” of a ship under the 
racking forces caused by rolling was a frequent cause 
of trouble. Fastenings would become loose, and in 
extreme cases pipes might break. Since the racking 
stresses are reversed at each end of the roll, the 
conditions are suitable for the development of failure 
by fatigue. 

In a fully stabilised ship, since there is no rolling 
motion, there can be no racking stresses, and con- 
sequently, troubles caused by changes in the form of 
the ship’s section incidental to rolling do not arise. 

During the past fifty years or so numerous pro- 
posals have been made and tried for the reduction or 
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elimination of the rolling of ships at sea. The reduc- 
tion of the motion, not its complete elimination, was 
sought in the early days. In recent times some workers 
on the subject have continued to aim only at the 
reduction of the motion, while others have devised 
means intended to secure its elimination. 

As a means of reducing the rolling of a ship—that is 
to say, of modifying the amplitude and not neces- 
sarily the period of any rolling motion which the 
vessel may acquire—the simplest of all possible 
expedients is the bilge keel. The action of such 
keels may be likened to the effect of additional 
friction applied at the suspension of a pendulum. 
The greater such friction, the smaller will be the 
deflection produced by a given impulse applied to the 
pendulum, and the more quickly will the ensuing 
oscillation die out. Incidentally the added friction 
will slightly lengthen the period of oscillation. The 
action of a bilge keel is not, however, solely depen- 
dent upon the resistance to its motion through the 
surrounding fluid. Primarily, its damping effect is 
to be attributed to the fact that it sets in motion 
and accelerates a body of water in its vicinity. The 
damping force so derived may be taken as varying 
with the square of the velocity with which the bilge 
keel moves. Consequently, the effect of a bilge keel 
is far more marked on a quick rolling vessel than on 
one which rolls slowly. In some large slow-rolling 
warships and other vessels, the size of bilge keels 
required to provide a damping effect of useful amount 
would for this reason be prohibitive, and as a result 
they are not fitted. Whatever the size or nature of 
the vessel, the bilge keel as a means of reducing 
rolling must be regarded as a palliative and not a 








chamber measured 16ft. in the fore-and-aft direction, 
had a height of 7ft., and extended across the full 
breadth, 67ft., of the vessel. Bulkheads were pro- 
vided to reduce the length of the chamber to either 
5lft. or 43ft. At 67ft. the chamber when full held 210 
tons of water, at 51ft. 180 tons, and at 43ft. 140 tons. 
Experiments were tried with the chamber at its 
various lengths and filled with water to various 
depths. It was speedily found that there was one 
degree of charging the chamber which gave the best 
results from the point of view of reducing the magni- 
tude of the rolling movement and of shortening the 
period required for the extinction of any rolling that 
might be set up. It was also found that the depth of 
water in the chamber was a critical factor in the pro- 
duction of the extinctive effect. In contrast with the 
action of bilge keels, it was observed, the wate 
chamber gave an extinctive effect which was con- 
siderable when the amplitude of the rolling was small 
and the rolling velocity consequentially low. For 
large amplitudes giving high rolling velocities, the 
superiority of the water chamber was less marked. 
It was further found that the longer the chamber 
was in the crosswise direction of the ship the more 
marked was the extinctive effect. The most effective 
depth of water it was discovered was that which 
resulted in the transfer of the water from side to side 
in tune with the rolling of the vessel. These early 
experiments with water chambers are of more than 
historical interest, for they constituted in principle 
an anticipation of the anti-rolling tank system at 
present in use on certain German liners. It would 
appear that water chambers were abandoned in the 
British Navy because the impact of the water on 








A CONFUSED SEA 


remedy, for its action cannot become effective until 
the ship has acquired a considerable velocity of rolling. 
It should be noted, however, that the damping effect 
of a bilge keel, being dependent on the velocity, is, 
during a single swing, a maximum as the vessel 
passes through the vertical, or normal, position, and 
falls to zero at the extreme out positions of the roll. 

What may be regarded as a development of the 
bilge keel idea is the vertical plate keel or longi- 
tudinal fin, running centrally beneath the hull. In 
the late eighties, this system was experimented with 
in Denmark. A shallow-draught torpedo boat was 
fitted with a vertical central fin having an area of 
about 60 square feet, and was tested against a similar 
vessel not so fitted. It was found that a given heeling 
moment rolled the vessel fitted with a fin through 
11-5 deg., whereas the same moment heeled the other 
vessel through 18-5 deg. Further, the extinction of 
the roll occurred much more quickly in the vessel 
fitted with a fin than in the vessel without it. While 
this system reproduces the characteristics of the bilge 
keel system, it is naturally objectionable because the 
fin increases the depth of water required for floata- 
tion, an objection to which the bilge keel system is 
not open. 

Even before these Danish experiments were carried 
out an interesting effort had been made in this country 
to exercise control over the rolling propensities of 
certain warships. This effort was directly inspired by 
the practical observation of the fact that a quantity 
of loose water in the hold of a ship considerably 
changed her rolling characteristics, sometimes to 
her disadvantage. 
to the possibility that a quantity of water controlled 
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the walls and roof of the chamber at the extreme 
limits of its movement was found to be very dis- 
tressing. 

Instead of transferring a volume of water from side 
to side of the vessel as she rolled, the idea of moving a 
weight mechanically in a similar manner appealed 
to many early inventors of anti-rolling systems. A 
general failure marked these efforts, the principal 
stumbling block being the devising of an efficient and 
infallible means of controlling the movement of the 
weight. Failure of the controlling mechanism to 
act properly excited reasonable apprehension, for such 
failure might readily result in the rolling being 
increased instead of being diminished. 

One example of the moving weight type of appa- 
ratus deserves to be remembered. It was the inven- 
tion of the late Sir John I. Thornycroft, and was 
tested in March, 1891, in the steam yacht “ Cecile,” 
a vessel of 230 tons displacement. The balance- 
weight consisted of a quadrant mounted on a shaft, 
which, when turned, moved the quadrant across to 
one side or the other of the vessel. The quadrant 
weighed about 8 tons. Its movement was effected 
by means of a hydraulic cylinder, coupled to a crank 
on the shaft. The valves of the cylinder were con- 


| trolled by means of a pendulum and an electrical 


Attention was therefore directed | 


in its volume and motion might exercise a beneficial | 


effect on the rolling of ships at sea. In 1881 and 


subsequently, H.M.S. “‘ Inflexible ” and certain other | 


British warships were fitted with transverse anti- 
rolling water chambers. In a typical instance the 


relay system. In a rough sea off Shoreham the 
vessel was found to roll 18 deg. each way, but when 
the anti-rolling device was brought into action her 
movement was reduced to about 9 deg. It was 
stated that the pendulum and electrical relay secured 
the prompt and accurate movement of the balance- 
weight in the desired direction. The exact reason 
why the system was not developed is not known, but 
it may be suggested that the promptness and accuracy 
of the control gear were not uniform under all condi- 
tions of rolling. In any event, failure of the control 
gear would have left the balance-weight ungoverned 
in its movements, and might have caused structural 
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damage to the vessel in a seaway, and possibly have 
added to her tendency to roll. 

In any historical account of the efforts that have 
been made to overcome or reduce the unpleasant 
effects produced by the rolling of ships at sea, a 
corner at least must be found for the work in this 
direction associated with the name of Sir Henry 


Bessemer. Sir Henry's idea may be described as the 
stabilisation of the passengers’ quarters as distinct 
from the stabilisation of the whole vessel. In 1875 
the cross-Channel steamer “ Bessemer ” designed and 
constructed under the supervision of Mr. A. E. 
Seaton and Sir E. J. Reed, was placed on the Dover- 
Calais route. She had a saloon amidships, which 
was hung on bearings fixed fore-and-aft. Hydraulic 
rams controlled the movement of the saloon in such 
a way that as the vessel rolled the saloon remained 
upright and steady. In the original proposal and as 
the idea was finally carried out, the rams were 
operated by hand, guidance for their operation being 
obtained from the indications of a spirit level. During 
the period of construction of the vessel, however, Sir 
Henry was advised to make use of a gyroscope to 
obtain an automatic control over the movement of 
the saloon. It would appear that Sir Henry or his 
adviser failed to appreciate one of the fundamental 
features of gyroscopic action, namely, that a disc 
rotating on its axle will not resist rotation about an 
axis at right angles to its axle unless it is free to rotate 
about a second axis at right angles both to the first 
axisand the axle. The fallacy contained in Sir Henry's 
gyroscopic controller was exposed by Macfarlane 
Gray who patented a correct design. On a question 
of expense, however, Gray’s system was not adopted, 
and the “ Bessemer *’ went into service with the con- 
trol exercised manually, as originally proposed. The 
swinging saloon mechanism was eventually found 
defective, and was removed. 

All the attempts which we have so far described 
to solve the problem of ship stabilisation from the 
development of the bilge keel to Thornycroft’s 
moving weight system, were, with the exception of 
the Danish trials, essentially British in their origin. 
Strangely enough, this country ceased many years 
ago to take any further active steps in the develop- 
ment of the subject—except for certain trials carried 
out with inventions of foreign origin. Following Sir 
John Thornycroft’s experiments in the early ‘nineties, 
the practical development of means for the stabilisa- 
tion of ships passed to inventors outside our shores. 
A certain amount of experimental work with gyro- 
scopic stabilisers was, we believed, conducted in this 
country during the war under the control of Sir 
J.B. Henderson. It was, however, if we mistake not, 
primarily directed towards the stabilisation of aero- 
planes, but what was its precise nature and what 
were the results obtained have not been disclosed. 

The first of what we may call the modern attempts 
to solve the problem was that advanced by the late 
Herr Otto Schlick, chief surveyor of the Hamburg 
Classification Society. Schlick, in a paper read-before 
the Institution of Naval Architects in March, 1904, 
discussed the gyroscopic effect of fly-wheels on board 
ship and outlined his proposals for stabilising vessels 
by taking advantage of that effect. It cannot be 
held that what Bessemer had done or proposed to do 
anticipated Schlick’s idea. Bessemer’s suggested use 
of the gyroscope consisted merely of its employment 
as a detector of incipient rolling, and as a means of 
bringing into action mechanism designed to stabilise 
a portion of the vessel. Schlick proposed to use a 
gyroscope of such a size, and so placed that it would 
not only detect incipient rolling motion, but would 
itself apply by its gyroscopic reaction a counter- 
rolling foree to the whole vessel. In March, 1907, the 
late Sir William H. White described to the Institution 
on Dr. Schlick’s behalf the installation which had 
been fitted on the “ See-bar,’’ formerly a first-class 
torpedo boat of the German Navy, and the results 
obtained with it. Sir William stated that the ex- 
tinctive effect of the apparatus had been conclusively 
demonstrated. During one trial the vessel was rolling 
through an average angle of about 14 deg. out-to-out, 
with a maximum of 40 deg. When the gyroscope 
was brought into action the rolling was reduced 
almost to vanishing point, the out-to-out angle being 
not greater than 1 deg. It is to be noted, however, 
that in the “ See-bar”’ the control was intentionally 
made powerful for experimental purposes. Objec- 
tion was taken to the system in that it involved the 
use of unpleasantly great masses rotating at high 
velocities, but it was contended that for many vessels 
a less complete extinction of rolling than that aimed 
at and achieved in the case of the “ See-bar ”’ would 
suffice and would enable relatively smaller gear to 
be employed. Subsequently, a gyroscopic stabiliser 
of the Schlick pattern was fitted on the “ Lochiel,” 
a small West Highland vessel belonging to David 
MacBrayne, Ltd., but the inventor's premature 
death cut short further development of his system. 
The ‘“ Lochiel,” it may be recorded, was built by 
Scott and Sons, Bowling, and the gyroscopic equip- 
ment by Swan, Hunter and Wigham Richardson. 
The effect produced by the gyroscope when the vessel 
was at sea was not what was anticipated. The equip- 
ment was removed from her and fitted into a smaller 
vessel, R.M.S. “‘ Dirk,” also built by Scott and Sons. 
The effect was more satisfactory, but still did not come 
up to expectations. The equipment was therefore 
removed, and the experiments were abandoned. 


Next in chronological order came Monsieur Victor | 
Crémieu, who proposed to stabilise a vessel by means | 
of a pendulum of suitable period hung from the under- 
side of the upper deck and oscillating with little 
clearance inside a chamber filled with oil or other | 
viscous liquid. The suggestion was that the energy | 
of the rolling vessel should be transferred in part, at 
least, to the pendulum, and by it expended in heating | 
the viscous liquid. A vessel fitted to demonstrate | 
Monsieur Crémieu’s system and intended for the | 
Folkestone—Boulogne service, was built by Messrs. | 
Denny, of Dambarton. The theoretical pendulum 
was reduced to a bob, consisting of a four-wheeled 
truck, which could oscillate on curved rails within a | 
tank extending across the width of the vessel. The 
tank was filled with lime water and the period of 
oscillation of the truck was adjusted by varying the 
clearance between it and the walls of its chamber. 
Artificial rolling experiments in calm water gave 
encouraging results, and a voyage from Dumbarton 
to Folkestone was essayed. Monsieur Crémieu 
arrived at his destination a disappointed man. With 
the truck in action he had been violently ejected 
from his bunk when the vessel encountered a heavy 
swell. The movement of the truck was so violent 
that for a time the captain of the vessel insisted upon 
its being tied up. The ship’s engineer declared that 
the rolling was, if anything, less violent with the truck 
out of action than when it was free to oscillate. For 
a short time later on the truck was again brought 
into use, but as it failed to modify the movements of 
the ship it was finally fixed up. It would appear that 
Monsieur Crémieu had allowed very much more 
clearance between the truck and the chamber walls 
than he should have done. He, however, main- 
tained that the failure of his apparatus was ascribable 
to a fundamental cause, namely, that the movements 
of a ship at sea show no constancy, either of period or 
of magnitude, and that still-water rolling experiments 








| of July 29th, 1921. 
| been 


| of accuracy. 





Some Developments in the Art of 
Gear Grinding. 


WITHIN recent weeks we have had an opportunity 
of again visiting the works of the Gear Grinding 
Company, Ltd., Anne-road, Handsworth, Birming- 
ham, and of studying the latest developments in 
the very exacting process there carried on under the 
direction of Mr. H. F. L. Oreutt. It is nearly nine 
years since we last visited the works—see our issue 
In the interval the factory has 
considerably enlarged. The developments 
which have occurred have not, however, been confined 
merely to an increase of capacity, but have extended 
to the machines which the works employ. 

As our readers are aware, the company receives from 
makers of motor cars, aero engines, machine tools, 
electric traction equipment, &c., cut and hardened 
spur wheels and returns them with the flanks and roots 
of the teeth finished by grinding to a very high degree 
It also undertakes the grinding of 
multiple spline shafts—an operation closely similar 
in principle to the grinding of spur gear wheels—for 
it is obviously next to useless to finish the teeth of 
gear wheels with great accuracy if equal accuracy is 
not given to the shafts on which they are mounted. 
So far, the company has confined its activities to 
the grinding of straight spur gearing—-or splines 
but it is not impossible that in the near future it 
may find itself in a position to undertake the grinding 
of helical gear wheels and even bevel gearing. 

Since the foundation of the company in 1912, Mr. 
Orcutt and his son, Mr. Arthur Orcutt, have given 
continuous attention to the improvement of the 
patented grinding machine on which the work of 
the factory is based. The company builds its own 
machines. It is, we understand, not opposed to selling 
them to firms desirous of undertaking their own gear 
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Fic. 1—FORMED WHEEL METHOD OF GEAR WHEEL GRINDING 


are wholly deceptive in that only on very rare occasions 
does a vessel encounter at sea waves constituting a 
single regular series. 

Succeeding Schlick and Crémieu came Frahm, 
with anti-rolling tanks, Sperry with a gyroscopic 
system, and Fieux also with a gyroscopic system. 
These three developments are now in use on certain 
vessels owned in Germany, America, and France 
respectively, and of them separate detailed descrip- 
tions will be given in succeeding articles. Mention 
will also be made of a recent Japanese system in 
which it is sought to stabilise a ship by means of 
automatically-controlled moving fins projecting from 
her sides. 


In the accompanying engraving we reproduce a 
photograph taken in mid-Atlantic from the deck of 
the “‘ Europa” on her recent maiden trip. It is an 
admirable illustration of a confused sea. To the 
mathematician it should convey a warning. There are 
those who have spent much time and who have 
exercised great ability on investigating the precise 
difference between a sine-form wave and a trochoidal 
wave and the corresponding difference of effect on 
the rolling and stabilisation of ships. Mathematical 
analysis of the subject generally assumes that the 
waves constitute a single series of sine formation for 
the assumption that they are trochoidal quickly leads 
to intractible expressions. The photograph repro- 
duced is a caustic comment on the lack of realism in 
either assumption. It may be argued that the photo- 
graph of necessity shows the waves as modified by 
the presence of the vessel in their midst. To that 
argument it can be replied that mathematical analysis 
is based on a further assumption, namely, that the 
vessel rides over the waves without disturbing their 
sine-form or trochoidal profile. Hereafter in the dis- 
cussion on which we are embarked we shall be compelled 
to assume that the waves are a single train of sine 
formation and that they are not modified by the 
presence of the vessel. The reader will, however, it is 
hoped, follow the argument with his eyes open to the 
fact that the actual conditions are normally of the 
kind represented in the photograph, and that only 
exceptionally do they approach those which must be 
assumed in order to render analysis possible. 





(To be continued.) 


grinding, but it holds that the process is essentially 
work for a specialist. In actual fact, that view seems 
to be the opinion also of most of the large motor 
car manufacturers in this country, for practically 
every one of them send their gear wheels to Mr. 
Orcutt for grinding in preference to buying a machine 
from him and doing the work themselves. The 
wheels are received at the Anne-road works, ground 
to size over the tips of the teeth and in the shaft 
hole. On the tooth flanks and perhaps at the’ foot_of 
the gaps anything from four to six-thousandths of an 
inch may be left for grinding. Allowances greater 
than 0-006in. can be readily dealt with by thecompany, 
but if too much is left the hardness of the wheel may 
be affected by the penetration of the case. The 
wheels may range in size from an inch or so in diameter 
with 23 teeth—as used in artificial silk machinery 

to llin. or 12in. in diameter and a face width of 4}in. 

The grinding process employed consists of traversing 
through the gaps of the work an abrasive wheel, 
the shape of which is maintained by means of three 
diamonds in the form requisite to give the correct 
shape and thickness to the teeth. In Fig. 1 a sketch 
is given which will explain the action of the diamonds. 
At intervals while the work is being brought to size 
and in all cases just before the final finishing traverse 
is made, the grinding wheel is withdrawn clear of 
the work and the diamonds are brought into use to 
true up the wheel. Two of the diamonds working 
against the flanks of the grinding wheel are caused 
to follow an involute path, while the third trims the 
periphery of the wheel. The grinding wheel is initially 
about l2in. in diameter. It should be regarded 
merely as a means of transferring the path defined 
by the movement of the diamonds on to the work. 

The machine, it will be gathered, does not operate 
on the so-called generating principle. The accuracy 
of the involute profile given to the teeth depends 
on the path given to the two side trimming diamonds, 
and that path in turn depends upon a pair of cam 
plates within the machine. The departure of the 
process from the principles of generation is, however, 
of theoretical rather than practical interest. Granted 
as is the case that a satisfactory and economical 
method exists of cutting the cams with the requisite 
accuracy and of fixing them accurately in position, 
there is no more difficulty in maintaining the involute 
form on the grinding wheel than of maintaining the 
plane faces on the grinding wheels required for 
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the generating process. Wear of the grinding wheels 
occurs in both processes, and if it is not compensated 
will produce equally serious departures from perfec- 
tion. The advantages of grinding by a generating 
process are, therefore, more apparent than real. In 
the Orcutt machine the operator has at his instant 
command a quick and easy means—now made almost 
entirely automatic—of restoring the grinding wheel 
to its correct form at any instant he may think fit 
during the progress of the work. He is not compelled 
to wait until a fixed amount of wear occurs, and can 
always ensure that the wheel is trued up just before 
the final cut is taken. 

From the commercial point of view, the Gear 
Grinding Company’s non-generating process possesses 
the attractive advantage that it is not merely a means 
of taking a light correcting cut on the gear teeth, 
but permits the taking of heavy initial cuts without 
in any way jeopardising the delicacy and accuracy 
of the finishing cut. Moreover, the roughing and the 
finishing cuts are taken without disturbing the work 
on its arbor and without changing the grinding wheel, 
all that is necessary being to true up the grinding 
wheel with the diamonds between the roughing and 
the finishing stages. The ability to bring the work 


rapidly down to within one thousandth of an inch | 


or so of the finished size is undoubtedly a powerful 
advantage in favour of the process. 

The process, too, lends itself admirably to the unit 
construction of the machine which is employed. 
Each main part, the grinding head, the work head, 
the diamonds and their operating gear, is a separate 


unit, which has been developed individually, which | 
can be removed separately for overhaul or repair, 


and which in the assembled machine operates irre- 
spectively of the efficiency of operation of the other 
parts. This subdivision of function is continued 

















FiG. 2—-INDEXING GEAR 


throughout the details of the machine. One result 
of this system of construction—perhaps not a very 
obvious one—is that, as is very desirable in view of 


the relatively heavy cuts taken by the machine, the | 


grinding can be and invariably is conducted in the 
presence of a copious stream of coolant. In machines 
employing the generating process, it is, we believe, 
in some cases impossible to employ water, because 
of the difficulty of keeping it away from the operative 
details of the mechanism. 

An undoubtedly strong case can, as we have shown, 
be stated for the Orcutt non-generating principle of 
gear tooth grinding. It is made stronger by the 
reflection that the precise form and accuracy of the 
tooth profile is only one of several factors to which 
attention has to be paid in the production of a satis- 
factory gear wheel. In addition to a correct and 
accurate profile the teeth must be correctly spaced 
at a uniform pitch round the circumference of the 
wheel, they must be truly radial from the centre of 
the wheel, they must be of a given uniform thickness 
on the pitch circle, and of the correct height and, in 
the direction of their length, they must lie truly parallel 
with the axis of the wheel. These requirements are 
at least as readily obtained with a non-generating as 
with a generating process. 

On page 408 we illustrate the latest form of gear- 
grinding machine made and employed by the com- 
pany. It is driven hydraulically throughout. The 
lower electric motor is coupled to the main oil pump 
and to the suds pump. From the oil pump oil is 
delivered to a control valve. When this valve is in 
the open position the oil circulates under atmospheric 
pressure between the pump and the oil reservoir. 
When it is closed the oil is delivered to a timing 
valve which has four positions per revolution. In 


the first position of this timing valve oil is delivered 
to the rear end of the main cylinder, with the result 
that the table carrying the grinding head is moved 


@ pair of teeth on the work. At the limit of the 
table stroke a dog on the rear side of the table is 
struck and the timing valve makes a quarter turn. 
Oil is now delivered to the opposite end of the main 
cylinder, and the table comes back until a second dog 
on the rear side of the machine is struck. The timing 
valve makes a second quarter turn, and as a conse- 
quence oil is admitted to an indexing cylinder. The 
indexing gear at the end of the spindle carrying the 
gear wheel being ground is shown in Fig. 2. The 
ram of the indexing cylinder is connected by rack and 




















Fic. 3—WHEEL TRIMMING MECHANISM 


pinion to the vertical shaft seen on the left. Admis- 
sion of oil to the indexing cylinder rotates this shaft, 
and, as a consequence, the pawl shown at the top of 
the index wheel is withdrawn to the left, until it 
clicks over the next succeeding tooth on the index 
wheel. This movement is effected by half a turn of 
the vertical shaft. At the end of that half turn the 
timing valve is moved for the third time, through a 
quarter revolution, and oil is admitted to the opposite 
end of the indexing cylinder. The vertical shaft is 
now rotated half a revolution in the opposite direc- 





pair of teeth on the work. This cycle is repeated 
until the operator trips one of the dogs. As a result 
of this action the table comes back against a dead 
stop, and the wheel is brought into the trimming 
position. It is necessary that the index wheel should 
have the same number of teeth as the gear wheel 
being ground, and that the teeth of the index wheel 
and of the gear wheel should be correctly aligned. 
For the second-named purpose the gear wheel is set 
roughly to the correct position on the arbor. Fine 
adjustment is secured by means of an arm at the end 
of the work spindle—see Fig. 2—and two set screws 
engaging between their points a pin on the indexing 
wheel. 

The head carrying the work spindle and the index- 
ing gear is capable of vertical movement, which is 
applied by the attendant through a star wheel 
mounted on top of it, and provided with a graduated 
circle, whereby at the end of each revolution of the 
work a known amount of feed can be given. The 
graduated circle is employed to indicate to the attend- 
ant when the gear wheel has been brought down to 
final size. The diamond points are fixed so far as 
vertical adjustment in concerned, and, in the 
process of trimming, the abrasive wheel is fed down- 
wards on to them. As the trimming proceeds the 
diameter of the grinding wheel decreases, but this 
reduction in its size does not affect the form or depth 
given to the teeth of the work. These two factors 
are determined respectively by the involute path 
given to the diamonds, and by the vertical height at 
which the diamonds are set. 

The cam mechanism controlling the diamonds in 
their involute movement is illustrated in Fig. 3. The 
eams are cut by a process, particulars of which are 
not disclosed. It is, however, such that a pair of cams 
required for a gear wheel of a type not previously 
ground at the factory could be cut and placed on the 
machine within two hours of the start of operations. 
From the cams motion is transferred to the two side 
diamonds by means of pantographs. The actual 
movement of the pantograph link work and the 
diamonds is effected hydraulically by means of the 
cylinder shown in Fig. 3. Admission of oil to this 
cylinder alternately at each end is effected auto- 
matically when the dog controlling the motion of the 
table is tripped and the table as a consequence moves 
back against the fixed stop. The trimming movement 
of the diamonds is therefore automatically started 
when the table moves into the trimming position 
and continues until it automatically stopped. 


is 








tion, and as a result the pawl pushes the index wheel 
round one pitch distance, the limit of the movement 
being set by a stop with which the face of the tooth 
makes contact, and which is momentarily raised to 
allow the previous tooth to escape past it. The pawl 
gear contains a spring action, which yields and allows 
the pawl to hold the tooth of the indexing wheel 
against the stop, and the vertical shaft to complete 
its half turn. At the end of this half turn the timing 
valve makes its fourth quarter revolution. Oil is 
now admitted to the rear end of the main cylinder, 
and the table once again advances to traverse 





forward and the abrasive wheel takes one cut between 





the abrasive wheel between the next succeeding 











Fic. 4—INDEX WHEEL DIVIDING ENGINE AND CORRECTING MACHINE 


A control is, however, provided whereby with the 
table withdrawn the trimming motion of the diamonds 
may be stopped as is convenient when the machine is 
being reloaded and at other times. The third trim- 
ming diamond operating on the edge of the wheel is, 
in the arrangement shown in Fig. 3, swung to and fro 
across the edge by means of the hand lever shown in 
the engraving as projecting to the left. This portion 
of the trimming is not performed automatically, but 
is left to the operator. In Fig. 1 this diamond is 
shown situated between and below the two side trim- 
ming diamonds. As it is swung to and fro in an arc 
of a circle it trims the edge of the wheel§slightly 


























Aprit 11, 1930 


THE ENGINEER 


399 








concave as is required in accordance with the usual | correctly, an index wheel can be checked and then | it is essential to examine the behaviour of each wheel 
design of gear wheels in which the foot of the tooth | turned through 180 deg. on its axis and re-checked. | when it is run in mesh with its mate. The process 
spaces lies on a cylindrical surface. No provision is Any errors found in an index wheel are corrected | suggests selective assembly, and in actual fact each 
necessary to round the corners of the involute flanks | without removing the wheel from the dividing engine. | wheel delivered from the Gear Grinding Company’s 
of the wheel and its edge, for in practice the sharp| As our engravings show, the dividing engine is works is sent out married to the wheel with which it 


corners are removed automatically almost as soon as 
the wheel starts to cut. 


mounted on a common bed with a grinding machine. 
In Fig. 6 a recent interesting development of the 


| should work. Each pair is tested for satisfactory 
running before despatch. The company does not 


In the latest design of the machine—that illustrated | company’s process is illustrated, namely, its applica-| guarantee that any wheel of a batch will work 
on page 408—the third or edge trimming diamond | tion to the grinding of the teeth of an internal gear | silently with any mate of the same batch, but in 
is placed, not below, but above the grinding wheel. | ring. The machine employed is an adaptation of one | actual fact the methods of production are such that 
It is, as before, rocked by hand, but it is so mounted | of the earlier types, the principal modifications being | they are more likely to do so than not. The system 
that it trims the edge of the wheel convex instead of | connected with the manner of mounting and driving| does not therefore guarantee interchangeability. 


concave. The gear wheel is therefore ground, not as 


the grinding wheel and of holding the work. 








Fic. 5--CHECKING AN 


shown in Fig. 1, with a cylindrical surface at the foot 
of the tooth spaces, but with the tooth profiles joined 
without discontinuity by a circular arc, as indicated 
in the sketch at A in Fig. 1. It has been proved by 
tests at the National Physical Laboratory that this 
form of the dedendum surface is stronger than the 
more usual form. When the wheel is to be trimmed it 
is fed downwards by hand through an amount which 
experience shows will be sufficient to enable the dia- 
monds to restore the profile completely. In Fig. 1, 
B represents the wheel freshly trimmed on the edge, 
C shows it after its diameter has been reduced by 
wear, and D represents it as fed downwards by an 
amount X. Sketch E shows that if the edge trimming 
diamond is fed downwards by the amount 2 X it will 
trim the wheel to the extent required to restore the 
lower edge to the original level Y Y. In the machine 
arrangements are provided whereby the downward 
feed applied to the grinding wheel automatically 
results in downward feed of twice the amount being 
applied to the edge trimming diamond. In this way 
the original level of the lower edge of the grinding 
wheel is maintained constant. It constitutes the 
datum level of the machine, and towards it the gear 
wheel being ground is fed in the upward direction. 
Apart from the cams controlling the involute 
profile of the wheel, the most important element 
affecting the accuracy of the work produced is prob- 
ably the indexing wheel. This wheel is of cast iron 
and is of a standard 16in. in diameter for all numbers 
of teeth. For some purposes a wheel of 24in. diameter 
is sometimes employed. From Fig. 2 it will be noticed 
that the essential element of accuracy to obtain and 
maintain in the indexing wheel is the pitching of the 
radial tooth faces against which the stop makes 
contact. The other non-radial faces with which the 
spring pawl engages have no influence on the accuracy 
of the indexing. The radial faces are ground and are 
maintained correct to within two ten-thousandths of 
an inch of accumulated error. Periodically the wheels 
are removed from service and examined and, if neces- 
sary, corrected by means of the machine shown in 
Fig. 4. The base of this machine consists of an air- 
tight and moisture-proof casing containing a silver 
circle divided into five minutes of are. Subdivision 
of these five-minute graduations is obtained by means 
of a drum on a micrometer microscope, by means of 
which it is readily possible to read down to one 
second of are. Three micrometer microscopes at 
120 deg. apart are provided to enable the accuracy of 
the silver circle to be checked. The index wheel to 
be examined is mounted in set relationship to the 
silver circle, which is set to read in turn the correct 
angle for each tooth, the reading for the first tooth 
being adjusted to zero. Any imperfection in the 
pitching of a tooth is detected by means of a dial | 
type indicator mounted on the base casing as shown 
in Fig. 5. This indicator is carried on a swinging 
plate. As the wheel is rotated the indicator is swung 
against each tooth, and by its reading the amount of 
error, if any, in the tooth pitch relatively to the read- 
ing of the silver circle is shown. In order to make 
doubly sure that the dividing engine is working 


INDEX WHEEL 





In practice, however, if a wheel fails or wears in 














A matter of considerable general interest remains 
to be dealt with, namely, the testing and examina- 
tion of the gear wheels after they have been ground, 
and before they are returned to the customer’s works. 
The fact has to be noted that if we set out to examine 
the accuracy of a gear wheel by the direct measure- 
ment of its various dimensions, we must be prepared 
to make a considerable number of such measure- 
ments. The process would, in fact, be tedious, and 
would call for an extensive metrological equipment. 
Further, having by direct measurement determined 
the errors existing in a given gear wheel, we would 
be at some loss to say whether their magnitude 





FiG, 6—GRINDING  jAN 





INTERNAL GEAR RING 


service sufficiently to require replacement, it is nearly 
always the case that its mate will require to be 
replaced at the same time. 

The method of testing employed is simple and 
expeditious, yet ingenious. The machine used— 
see Fig. 7—has a heavy bed, on top of which two 
parallel spindles are mounted horizontally. One of 
the spindles is driven by belt. The other is provided 
with a friction brake. The two spindles are coupled 
together by the two gear wheels to be tested, and 
power is transmitted through the wheels from the 
belt to the brake. On top of the housing of the 
bearing in which the brake shaft runs, there is 














Fic. 7—GEAR - WHEEL TESTING MACHINE 


exceeded or lay within permissible limits. It is not 
simply a question of accepting or rejecting the wheel 
according to the magnitude of the errors in its different 
dimensions. A large error in one dimension might 
be acceptable if it were accompanied by a counter- 
acting error in another. The extent to which the 
compensation of errors among themselves can result 
in satisfactorily silent running is not determinable. 
The problem is further complicated by the fact 
that we are concerned not with the errors existing in 
one wheel by itself, but with the interaction of its 
errors with those of the wheel with which it has to 
mate. As a practical means of testing the satis- 
factory running of gearing, it is therefore clear that 





mounted an electrical gramophone pick-up, which 
detects any vibration originating in the gear wheels. 
The current from the pick-up after amplification by 
means of four valves is registered on a milli-ammeter. 
The sensitiveness of the indicator can be controlled. 
As shown to ys, a pair of wheels was regarded as satis- 
factory if the reading was 20 milli-ampéres or less. 
If the reading exceeded that figure the wheels were 
rejected or sent back for correction. 

It may be said that this device, while it indicates 
the existence in the gear wheels of some cause of 
vibration, does not supply any information as to 
which of the several possible factors is defective, or 
whether the vibration is the product of one defect 
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or of a combination of defects. This criticism is 
sound up to a point. If a customer reports that a 
certain pair of wheels gives him satisfaction, and if 
that pair of wheels is found to give a reading on 
the testing machine of, say, 20 milli-ampéres, then 
any other pair of similar wheels giving a reading of 
20 milli-ampéres or less will give the customer equal 
satisfaction. In that case, it is not necessary to deter- 
mine the nature of the defect producing the vibration 
responsible for the 20 milli-ampére reading, or whether 
it is precisely the same defect in the second pair of 
wheels as in the sample pair. If, however, the first 
pair of wheels of a new batch going through the shops 
gives a reading far above the limiting 20 milli-ampéres 
it is necessary to know in what respect the wheels are 
faulty in order that the grinding machines may be 
adjusted to avoid the error. It appears that with 
experience, sundry subsidiary indications enable the 
operator to lay his finger quickly and unhesitatingly 
on the factor which is defective. In one test carried 
out in our presence on the first pair of wheels of a new 
batch the ammeter needle shot over to the extreme 
limit of its range—100 milli-ampéres. The operator 
had no difficulty in deducing from the reading of the 
needle, combined with the type of noise produced 
by the wheels, that the defect lay in excessive curva- 
ture of the tooth profiles. The appropriate correc- 
tion, an adjustmeat or replacement of the cams 
governing the trimming movement of the diamonds in 
the grinding machine, was therefore carried out. 

The testing machine is very sensitive to any vibra- 
tion. We found that a light tap with the toe of our 
shoe on the base of the machine near the floor level 
was sufficient to send the ammeter needle against its 
stop, and that a tap with a pencil at one corner of 
the top of the base was just outside the limits of 
sensitiveness of the ammeter, as ordinarily set. The | 
machine stands on the machine shop floor. No pre- | 
cautions are taken to prevent the transmission to | 
of vibrations from the surrounding machinery. Yet 
when no test is being carried out the ammeter needle | 
shows a barely perceptible flicker, the reason being | 
apparently the cancelling effect of the numerous | 
rapidly repeated stray vibrations transmitted to the | 
base. 








The Central Electricity Board’s 
Report. 


In the second annual report of the Central Elec- | 
tricity Board, issued a few days ago, the procedure | 
as laid down by statute, governing the Board’s acti- | 
vities, is briefly recapitulated. At the beginning of 
1929 the Board had under consideration the Mid- | 
East England scheme, and during the year it received | | 
two further schemes from the Electricity Com- 
missioners, namely, the North-East England scheme | 
and the South-West England and South Wales scheme. | 
The details of these schemes are given and maps | 
are included showing the area covered by each, the 
selected stations, the sub-stations, and the route of the 
“grid” lines. There is also a map showing the main 
‘“‘ grid ’’ as contemplated for the whole country. The 
position as regards schemes at the end of the year 
was as follows :— 




















Electricit 
Scheme. Area, Population, during 
sq. miles. 1921 Census. 1928-29, 
millions of 
units. 
Central Scotland .. 4,980 3,761,222 913-2 
South-East England 8,828 11,392,561 2,645-3 
Central England .. 7,311 5,218,146 1,281-8 
North-West England and 
North Wales 9,082 6,980,925 1,932-3 
Mid-East England... .. 7,546 4,666,490 1,116-2 
*North-East England oe 5,049 2,674,819 831-3 
Total adopted , 42,796 34,694,163 8,720-1 
tSouth-West England & 
. South Wales oe 17,090 6,164,871 644-3 
Total 59,886 40,859,034 9,364-4 
Great Britain.. 88,141 42,769,196 9473-2 


* Adopted on January 22nd, 1930. 

+ Under consideration. 
These schemes cover the industrial belt of Scotland 
and 94 per cent. of the area and 98 per cent. of the 
population of England and Wales. 

During 1929 the testing of towers was carried out 
to ensure compliance with the regulations of the Elec- 
tricity Commissioners and with the requirements of 
the Board’s specifications, and as far as possible the 
tests were designed to reproduce all the conditions 
which are likely to be encountered in practice. In 
addition to testing for compliance with the regulations 
of the Electricity Commissioners, which determine the 
wind and ice loading conditions, tests were made to 

- ensure that the towers would withstand additional 
stresses imposed owing to the breakage of conductors, 
and after it had been demonstrated that the typical 
tower undergoing test could withstand the maximum 
specified loads, the loads were increased until failure 
of the structure occurred. In that way the safety 
margin in excess of the specification demands was 
definitely determined, and the information so obtained 


low as possible consistent with safety requirements. 


towers used at river crossings or to certain terminal 


accuracy of design of these special structures. Type 
and routine tests were carried out on insulators of all 
makes, and compliance with the specification require- 
ments as to mechanical strength and electrical charac- 
teristics, such as dielectric strength and dry and wet 
flash-over values, has been demonstrated. The most 
interesting examples of special insulators which have 
been produced are those used at the tension points on 
the crossings at the river Forth in Central Scotland, 
wher? the conductor tension is 20,000 Ib., and td with- 
stand that force three insulator chains are used in 
parallel. On these chains the electro-mechanical type 
test was 50,000 lb. and the breaking load 65,000 Ib. 
Twelve units are used in series on each string, and 
the complete insulator has guaranteed minima dry 
and wet flash-over values of 510 and 400 kV respec- 
tively. 

The Board's policy regarding types of discriminative 
protective gear to be used on transmission lines has 
been definitely settled. On the shcrter lines current 
balance protective systems in which pilot wires are 
required will be provided. The maximum length of 


not more than 19 miles, but in certain circumstances, 
where the transmission lines are of exceptional 
importance or where transformers ere directly con- 
nected to lines without intervening switchgear, it has 
been found necessary to use pilot wires of greater 
length.. On longer lines distance protective systems 
are being employed. 








also indicated that the weight of the towers was as 


This class of protective gear is entirely new to 
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To apply this empirical method of testing to the large | 


towers was clearly impracticable, but the tests on the | 
lighter towers provided a sufficient check on the | 


line on which pilots will be used is, generally speaking, | 
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be determined from the records of maximum kilowatt 
demand and maximum reactive component demand. 
The current and potential transformers for operating 
the Board's meters are of conventional design. 

During the year the Board placed contracts 
amounting to £8,004,705, making a grand total at 
December 31st, 1929, of £10,899,692, and all the con- 
tracts have been placed with British firms. Four 
sections of the 132-kV transmission lines and five 
transforming stations associated with the Central 
Scotland scheme are in service, and the first lines 
were put into commission on May 9th, 1929. On 
December 31st last 244 circuit miles of line for this 
scheme were under construction and 47-8 circuit 
miles were in operation. The crossing of the rivers 
Clyde, Cart and Forth present features of special 
interest. The heights of the towers for these crossings 
vary from a minimum of 21S‘t. to a maximum of 
338ft. Particulars of them will be found in the article 
on the Central Scottish scheme published in our issue 
of December 13th, 1929. 

In the spring of 1929 a 10-mile section of 132-kV 
line of the South-East England scheme between 
Bedford and Little Barford was completed and put 
into temporary use at 33 kV for a supply to the Bex- 
fordshire, Cambridgeshire and Huntingdonshire Com. 
pany, this being the first of the Board’s lines to be 
put into commercial service in any area. During 
1929 the section of the cable system between St. 
Pancras and Hornsey vid Islington was put into 
service. Field work was also carried out on 107 miles 
of 132-kV lines and on 27 miles of 33-kV lines, of 
which towards the end of the year the section from 
Croydon to Epsom was put into commission, and the 
sections from Brighton to Worthing and from Luton 
to Aylesbury were nearing completion. The design 
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Great Britain, and its use on a large scale represents 
py fer departure from established practice. The 
Board’s policy has been determined with a view to 
eliminating economic and technical disadvantages 
associated with the use of pilot systems or the operat- 
ing troubles caused by using non-discriminative 
systems. In the sections protected by pilot systems 
faults are disconnected within 0-5 second, whilst on 
pilotless systems the time varies from 0-6 to 2 seconds. 

All the types of transforming stations described in the 
first annual report are being used in the construction of 
the “grid.” Stations of the high double bus-bar, high 
non-extensible, low extensible, and low non-extensible 
types are in operation in Scotland. Transformers 
of all the Board’s standard capacities, namely, 
7500, 10,000, 15,000 20,000, 30,000, 45,000, 60,000. 
and 75,000 kVA are in the course of construction, 
All the units ordered are of the three-phase type, 
and three-phase transformers of 15,000, 20,000, and 
30,000 kVA and two banks of 60,000 kVA total capa- 
city made up of single-phase units are in service. 
Although the range of capacity per transformer 
extends from 7500 to 75,000 kVA, the general designs 
do not vary greatly. 

The special instruments for the metering of the 
Board’s supplies mentioned in the first annual report 
have now been fully developed by British meter manu- 
facturers. The energy meters do not differ materially 
from those commonly used for the measurement of 
large bulk supplies of electricity, except that special 
commutating devices are fitted to them to transmit 
electrical impulses to the summation meter, which 
is intended to effect considerable economies in meter 
reading and accountancy costs. Instruments mech- 
anically identical with those used for energy measure- 
ments are being employed for making the corre- 
sponding measurements of the reactive components 
of the kilovolt-ampére hours which are required for 
the determination of power factor. Each metering 


equipment also includes a recording attachment 
which permits a record of the maximum demand for 
each half-hour of operation. 


The power factors will 





of the 132-kV overbead lines in South-East England 
is similar to that in Central Scotland, but there is a 
much greater proportion of double circuit construction. 
The greater proportion of the 33-kV lines are carried 
on narrow base steel tower supports, but on the 
Brighton to Worthing line spun reinforced concrete 
supports are employed. Negotiations are well 
advanced for a crossing of the Thames to the east of 
Barking, which will necessitate a main span of 
3000ft. and towers on either side over 500ft. high, as 
the maximum high-water clearance must be 250ft. 

The South-East England scheme is specially note- 
worthy on account of the large amount of underground 
cable for interconnecting the generating stations in 
the London area. The cable system so far as at present 
designed for the London area and the voltages at which 
the different sections will operate are shown in the 
accompanying diagram. The 132-kV cables, of which 
experimental sections are being laid, will be the first 
to operate commercially at this voltage in Europe. 
Cable laying in London and in the outer area secondary 
system took place during the year on 78 circuit miles. 
Shoreham Harbour was crossed by 33-kV cables laid 
in a dredged trench and through a tunnel on the 
north bank. The 132-kV cable is of the oil-filled type, 
as is also a proportion of the 66-kV cable, the re 
mainder being of the standard single-core construction. 
Constructional work proceeded during the year on 
fourteen sub-stations associated with this scheme, 
and in two of the most congested London sites 
66-kV armoured switchgear is being used. 

For the Central England scheme all the main con- 
tracts have been placed and constructional work has 
been commenced on the primary line between the 
two Birmingham stations—Hams Hall and Nechells— 
and Ocker Hill, whilst a secondary line 14 miles long 
between Northampton and Kettering was put into 
service in February of this year. 

For the North-West England and North Wales 
scheme the main contracts were placed and a 
secondary line between Stockport and Macclesfield 
was put into commission on September 30th. Con- 
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tracts were also placed for the Mid-East England 
scheme, and satisfactory progress was made on the 
layout of the sub-stations and the manufacture of 
equipment. During the year the Board obtained 
wayleaves for 2099 tower sites on primary lines and 
1206 on secondary lines, making a total of 3305. The 
position at the end of the year was as follows :— 


Mileage No. of towers No. of 
surveyed. to be wayleaves 
erected. obtained. 
Primary lines— 
Central Scotland . . 246-6 1472 1472 
S.E. England ° 268-5 1700 1133 
Central England . . 227-95 355 594 
N.W. England and 
North Wales 100-85 622 244 
Mid-East England 72-0 452 242 
Secondary lines— 
8S.E. England 33-6 340 326 
Central England .. 18-76 250 184 
N.W. England and 
North Wales .. 120-25 959 676 
Mid-East England 28-3 317 143 


The report refers to the helpful and public spirit 
in which the majority of landowners are recognising 
the need of facilitating the Board’s work, and also the 
help and co-operation it has received from the 
National Trust and other societies interested in the 
preservation of public amenities. 

The Board continued its policy of entering into 
temporary arrangements wherever possible with 
individual undertakers who require additional supplies 
before the “‘ grid’? would reach them in the normal 
course, so that uneconomical expenditure on the 
extension of small stations may be avoided. The 
arrangements made or under discussion during the 
year include the giving of supplies to the following 
undertakings :—In Central Scotland: the Greenock 
Corporation, the Ayrshire Electricity Board, the 
Falkirk, Kirkcaldy and Paisley Corporations. In 
South-East England: The North Metropolitan Elec- 
tric Power Company, the London and Home Counties 
for the purpose of supplying a number of under- 
takings in and around London, the Bedfordshire, 
Cambridgeshire and Huntington Electricity Company, 
the Central fussex Electricity Company, Ltd., the 
Hastings Corporation, and the Aldershot Gas, Water 
and District Lighting Company. In Central England : 
The Kettering Urban District Council ; and in North- 
West England: The Alderley Edge and Wilmslow 
Electricity Board, the Lancashire Electric Power 
Company, and the Fleetwood Urban District Council. 
In Mid-East England: The Bridlington Corporation 
and the undertakers for the Lincolnshire Special Order. 

Prior to the commencement of the year under 
review, the Board had given to the undertakers con- 
cerned the necessary notices to carry out the changes 
of frequency from 25 to 50 cycles per second which 
are essential to the Central Scotland and Central 
England schemes, and the sums paid by the Board 
on that account up to December 31st, 1928, amounted 
to £61,562 13s. lld. On March 22nd, 1929, the Board 
gave to the undertakers concerned the necessary 
notices to carry out the change of frequency from 
40 to 50 cycles per second, which is essential to the 
North-West England and North Wales scheme. As 
the change of frequency is materially assisted by the 
interconnection of different sources of supply and the 
pooling of spare plant throughout the area to be 
standardised, the standardisation providei for by the 
schemes which have been adopted by the Board is 
to a great extent bound up with the programme for 
the construction of the grid. 

The programme arranged for Central Scotland 
provided for the change to be commenced by installing 
a 20,000-kilowatt, 50-cycle turbo alternator in the 
Yoker generating station of the Clyde Valley Elec- 
trical Power Company, and by re-winding a 25,000- 
kilowatt, 25-cycle turbo-alternator at the Dalmarnock 
station of the Glasgow Corporation, and the construc- 
tion of the “ grid ”’ transmission lines between those 
two stations. As a standby to this nucleus of 50- 
cycle plant, special aceeleration of the programme for 
the construction of other of the 132-kV transmission 
lines has been undertaken by the Board, and stand-by 
supplies have been provided from the Bonnybridge 
generating station of the Scottish Central Electric 
Power Company, the Clydes Mill generating station 
of the Clyde Valley Electric Power Company, and the 
Dellingburn generating station of the Greenock 
Corporation. Concurrent construction of the “ grid ”’ 
will therefore aid the acceleration of the standardisa- 
tion of frequency and render it less costly, but the 
full realisation of the benefits of the unification of 
control and interconnection cannot be secured until 
the whole programme of change over has been com- 
pleted. At December 3lst, 1929, 1044 motors, 
aggregating 26,093 horse-power, and 39 rotary con- 
verters, of 21,405 kilowatts capacity, had been 
changed from 25 to 50 cycles in Central Scotland. 
In Central England 303 motors aggregating 3416 
horse-power had been similarly changed, whilst 
in North-West England contracts had been placed 
for two 12,500-kilowatt 50-cycle generators to replace 
40-cycle plant, and the change of motors on con- 
sumers’ premises will begin when these machines 
have been installed. The sums paid by the Board 
towards the cost of standardisation amounted at 
December 31st, 1929, to £488,054 in Central Scotland 
and £26,587 in Central England. 








Institution of Naval Architects. 
No, I. 


THE Spring meetings of the Institution of Naval 
Architects were held at the Royal Society of Arts, 
John-street, Adelphi, on Wednesday, Thursday, and 
Friday, April 9th, 10th, and llth. The President, 
Admiral of the Fleet the Right Hon. Lord Wester 
Wemyss, took the chair on Wednesday morning, 
April 9th. The annual report of the Council, which 
is given in abstract below, was read by the secretary, 
Mr. R. W. Dana, and unanimously adopted. 


ANNUAL REPORT OF THE COUNCIL FOR 1929. 


The numbers of new candidates during the previous and the 
past year shows a total of 73 for 1928 and 120 for 1929. From 
those members has to be deducted the losses through resignations 
and deaths, which leave the numbers on the roll of members 
2750 for 1928 and 2727 for 1929. The decrease in the total 
membership is due to the falling off in the number of students ; 
in all the other classes of membership an increase is shown. The 
Council is considering what steps car usefully be taken to 
encourage student candidates to come forward in larger numbers. 
»The annual statement of receipts and expenditure, duly 
audited, shows a satisfactory financial position. The rents 
obtained from the flats and offices which are not required for 
the Institution’s own use in the new premises acquired last year 
now take the place of the interest on the securities which were 
sold to enable the freehold to be purchased. The net result of 
this transaction has been to give the Institution a permanent 
home, with more accommodation, at a very small increase on 
the rent hitherto paid. The Office Purchase Fund, to which 303 
members subscribed £1992, is still open to receive contributions 
from members willing to help. 

An alteration of rules governing the election of candidates to 
meet the case of those who are designers or constructors of air- 
craft or of important auxiliary machinery for ships will be sub- 
mitted for the consideration of, members at the annual general 
meetings. Hitherto such cases have been dealt with on their 
merits by the Council, but it is felt that the time has arrived when 
the rules should be amended to meet the requirements of the 
present time. 

The summer meeting, which was held in Italy last September, 
will always be remembered by those who took part in it as one 
of the most extensive and successful meetings which the Institu- 
tion has held either at home or abroad. Representatives of the 
Italian Government ani municipalities welcomed the members 
officially in Rome, Naples, Genoa and Spezia, Turin and Trieste. 
Many shipyards and engine works were visited. In Spezia the 
Ministry of Marine placed three destroyers at the disposal of the 
members for a cruise in the bay, while at Genoa and Trieste 
entertainments were given on board some of the finest nger 
ships of the Italian mercantile fleet. The Council Sociees to 
place on record its high appreciation of this splendid ifesta 
tion of Italian goodwill ont ite gratitude to the Government and 
private firms and citizens for the gracious and generous welcome 
extended to the members and fadies who took part in this 
memorable meeting. A cordial invitation from the Lord Mayor 
of Liverpool to hold this year’s summer meeting in that city next 
July has been accepted, and it is anticipated that the meeting 
will prove to be as pleasant and profitable as the one held there 
ten years ago. 

The research work carried out at the William Froude Tank 
during the past year has added further valuable contributions 
to the knowledge of ship resistance problems, including motion 
in disturbed water, otal resistance on superstructures, steering 
and propeller phenomena; while facilities have been given to 
selected members of the staff to make actual observations of the 
behaviour at sea on ocean voyages of ships whose models have 
been tank tested. Such comparisons are of the greatest value 
in checking calculations and tank tests, and a large quantity of 
data has thus been accumulated. The Superintendent has also 
paid visits to tanks in the United States and on the Continent to 
enable him to keep in touch with up-to-date practice abroad. 
The new tank in Rome, which is the largest and most recently 
equipped tank in existence, was visited by the members during 
the summer meeting. Shipbuilding and shipowning firms and 
others interested in increasing ship efficiency and solving new 

roblems in design and construction are invited to support the 

ch Tank Fund, which is still handicapped by its slender 

resources, and needs increased contributions to enable it to deal 
adequately with the work in hand and projected. 





The Secretary added that as regards membership 
the numbers were considerably larger for 1930, some 
200, including transfers, having been elected, as 
compared with 120 in 1929. He also stated that the 
Council intended circulating next autumn to firms 
interested in the Institution a list of candidates who 
had graduated as students of the Institution and who 
were seeking employment. In that way it was hoped 
to encourage students to join the Institution. The 
Secretary also mentioned that quite recently the 
Government had announced that a new tank was to 
be built at Bushey, alongside the existing one, to 
increase the facilities for work and to enable it to be 
done more expeditiously. The Council was extremely 
pleased with the announcement, which had been 
confirmed by the Prime Minister in answer to a ques- 
tion in Parliament. 

The President then delivered his address. 


PRESIDENT’S ADDRESS. 


The year under review has been well described by 
a high authority in the shipping world as a “‘ fateful 
year,”’ fateful indeed for the future of the British 
Empire, inasmuch as the major industries upon which 
the greatness of British has been largely founded have 
undergone severer trials than have ever been imposed 
upon them since industrial development first opened 
a new chapter in the history of the British Empire. 
At no time has there been directly so much intel- 
ligent thought and such elaborate inquiry into the 
causes of unrest and unemployment, into the economic 
factors that play so large a part in commercial enter- 
prise, into the relations to be maintaifed within the 
Empire between the Mother Country and her 


Dominions Overseas, and into the relations which are 
to subsist between ourselves and our dependencies, 
vis-a-vis the European Powers and the great Republics 
of North and South America. To be successful and 
continuous, commercial intercourse between nations 
must necessarily be based upon mutual understand- 
Where there is distrust and un- 


ing and good will. 





certainty, good will disappears, and with it the 
prospect of stabilised commercial intercourse. 

The industry of shipbuilding, with which we are 
primarily concerned, is dependent for its prosperity 
on the orders it receives from shipping companies, 
which, in turn, are largely dependent on trade con- 
ditions for their own prosperity and expansion. 
Formerly, we enjoyed unrivalled prestige in the allied 
branches of the industry upon which our sea commun!- 
cations depend, but to-day world competition is 
more severe and the restrictions imposed by tariff 
walls are more difficult to escape from. 

At first sight the tonnage figures of shipbuilding 
completed and also of ships commenced during the 
past year led one to hope that the improvement in 
industry which a year ago had showed signs of revival 
had been maintained, but the general situation at 
present hardly bears out the early promise of last 
year. The tonnage launched in 1929 in Great Britain 
and Ireland reached the high figure of over 14 million 
tons, a figure approximately equal to the average of 
the ten years immediately preceding the war, and 
indicating a continuous increase since the low-water 
mark of 1926. This output represents no less than 
54} per cent. of the world’s output of tonnage for 
1929, and is undoubtedly satisfactory in comparison 
with the years immediately preceding. It must, 
however, be borne in mind that many of the orders 
which this tonnage represents have been taken at 
very unremunerative prices, and also that the ship- 
building yards during the war years had been largely 
added to, so that there remains to-day a considerable 
excess of plant and material for which employment is 
difficult to find. Moreover, the recent fall of freights 
has put the shipowners in such a position that the 
placing of large orders in the immediate future cannot 
be relied upon. Early this year freights fell to below 
pre-war level, while working costs have risen to about 
70 per cent. above pre-war standard. Under such 
conditions it is obvious that shipping as an industry 
is experiencing a most difficult and trying time, and 
the large amount of tonnage laid up in our ports is a 
significant proof that no profitable employment can 
be found for these redundant vessels. We have to 
face keen foreign competitors, some of whom derive 
great advantage from having bought up at very cheap 
rates obsolete British ships and run them successfully 
with foreign crews, whose rates of pay and standard 
of living fall far short of those obtaining on British 
ships. Attention has already been called to the short- 
sighted policy which leads shipowners to dispose of 
their old ships in this way, selling them cheaply to 
our foreign competitors instead of breaking them up 
in British yards, and thus clearing the way for laying 
down bigger and better vessels when the economic 
situation improves. This short-sighted policy reacts, 
of course, upon the shipbuilding industry, which 
would otherwise reap the benefit of increased orders 
for new tonnage. 

The plan to reduce the excess of shipyard plants 
by elimination of those least likely to conduce to 
the welfare of the industry is an interesting practical 
experiment in rationalisation. Coming as it does 
from within the industry itself, there is every hope 
that it may be carried out in a practical manner and 
without inflicting undue hardship on those establish- 
ments which have to be eliminated. The transference 
of operatives from trades which are declining to those 
which offer better opportunities for employment, is 
a phase of industrial life which must necessarily 
occur occasionally in the history of any country 
engaged in commercial pursuits, and the help of 
trade unions and of the leaders of both employers 
and employed must be given in a spirit of mutual 
understanding in order to carry such changes into 
effect without undue hardship. As an example of 
what can be done in this direction we have only to 
recall what happened in the United States after the 
close of the war, when many large and well-staffed 
shipyards were rapidly closed down, and again, when 
the prohibition laws forced the brewing, distillery 
and wine trades into other fields of activity. These 
are recent examples of what can be done to offset 
radical changes brought about by a change in economic 
laws governing industrial enterprise. The resilience 
of American industry is a characteristic feature of 
that country, and we might with advantage endeavour 
to bring about more elasticity in the conditions 
governing our own industrial relations. 

The Navy Estimates for this year show a reduction 
of over £4,000,000 below those for 1929, and no pro- 
vision is included in these estimates for commencing 
any further new construction in 1930. This decision 
was taken in consequence of the position arising from 
the Naval Conference, the proceedings of which have 
been watched with the deepest interest not only in 
this country, but throughout the world. The outcome 
of the Conference was from the first regarded with 
scepticism in many ‘well-informed quarters, and all 
that can be said now is that the high hopes of those 
who called it into being have not materialised. We 
come back to solid facts and we have to face a situation 
fraught with grave possibilities for our future as a 
maritime power. The actual position, as stated in 
Parliament and allowing for the difference in the 
value of money, is that, exclusive of the non-effective 
vote, the Navy estimates show a reduction of 46 per 
cent. on those of 1914. This is concurrent with an 
enormously increased national budget, so that the 








shipbuilding community can now realise how the 
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naval policy pursued since the war has affected its 
well-being and, in some cases, its very existence. 
Is this backbone of British industry and of national 
defence to be sacrificed in order that doles and pen- 
sions shall be provided on a more munificent scale 
to those who in many cases might be usefully employed 
in developing the Empire’s resources and helping 
to protect our interests overseas ? 

One cannot but cast one’s mind back to the years 
which followed the South African War, when the late 
Lord Roberts’ voice was ineffectually raised time and 
again in urging upon the country a better preparation 
for national security. That cry fell upon deaf ears 
and we were found unprepared when the day of great 
peril and trial came in August, 1914. To-day we are 
in much the same position as regards our naval 
defences, which have been reduced year by year 
while our overseas possessions and responsibilities 
have continued to grow and have now become greater 
than they ever were in our history. Let us hope that 
the reaction, which must inevitably come sooner or 
later, towards a fuller realisation of our naval require- 


ments may find us with the power to act before our | 


national resources in men, money and material have 
been irretrievably lost through a policy of mistaken 
confidence and extravagant expenditure in unprofit- 
able channels. I do not wish to take advantage of 
the present opportunity to display party feeling in 
this matter—the future of the Navy is not a party 
matter—it is a great national question. Successive 
Governments, of different political colour, are equally 
responsible for the present state of affairs, and not 
they alone, but the electors whose views they are 
supposed to represent. As a naval officer whose life 
has been spent in the Service, and as president of 
the oldest and most influential society devoted to 
the science and practice of shipbuilding, it would, 
indeed, be strange if I did not hold the view that our 
shipbuilding resources should not be allowed to 
dwindle, and holding this view in what I believe to 
be the best interests of the nation, I need not ask your 
indulgence if I take this opportunity of saying these 
few words on a subject which I have deeply at heart. 

Following the President’s address a paper on 
“Safety of Life at Sea,’’ by Sir Westcott Abell and 
Mr. A. J. Daniel, was read. 





SAFETY OF LIFE aT SEA. 

The first paper to be presented was one by Sir 
Westcott 8S. Abell, K.B.E., M.Eng., and Mr. A. J. 
Daniel, which dealt with some of the more important 
technical aspects of the 1929 Conference on Safety of 
Life at Sea and the Convention signed by the delegates 
to that Conference. The aspects dealt with were 
mainly those of the regulations for construction and 
life-saving appliances. In introducing the paper the 
authors outlined the events which led up to the 1929 
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generally accepted are as follows :—Cargo, coal and 
store spaces, 60; passenger and crew spaces, 95 ; 
double bottoms and empty spaces, 95; machinery 
spaces for steamships, 80; and for motor ships, 
85. The authors then proceeded to illustrate how 
the average permeability of cargo spaces and 
passenger spaces was arrived at and the general 
average permeability calculated. The question of 
bulkhead spacing was dealt with and also the curves 
of factors of subdivision. These were illustrated by 
the diagram which is reproduced below. The 
history of the development of these curves was 
discussed and the derivation of curves “ B "’ and “ C” 
for the 1914 Convention and the “A” and “B” 
curves of the 1929 Convention, along with the German 
subdivision curves for passenger and cargo ships, 
traced. In the following table the various lengths of 
ships are given for the curve “‘ C ”’ and for the factors 
of subdivision 1-00, 0-50 and 0-33, for which any 
individual compartment, any pair of compartments or 
any three adjacent compartments should be capable 
of being open to the sea. 


Bulkhead 
Committee, 
1912-1915. 


1929 
Convention. 


Informal 
Committee, 
1920-1924. 


1914 


Factor. Convention. 


Curve C. Curve C. Curve C. Curve B. 
1-00 259 259 260 260 
0-50 | 489 489 195 451 
0-33 899 800 40 793 


The tendency of both the Bulkhead Committee and 
the 1929 Convention was, it was noted, to increase the 
requirements for passenger vessels of greater length. 
The new “A” curve adopted by the Convention of 
1929 requires a factor of 1-00 for vessels of 450ft. 
long, 0-65 at 600ft. length, and 0-45 at 900ft. length. 
The derivation of the criterion numeral was dealt 
with and its application to passenger and cargo- 
carrying ships described and demonstrated. The 
remaining part of the paper dealing with the con- 
struction side of the Convention outlined the special 
rules for subdivision, and the maintenance of sub- 
division, including the regulation relating to pumping 
arrangements. 

The second part of the paper dealt chiefly with life- 
saving appliances, and the authors pointed out that 
whereas in the 1914 Convention the general principles 
governing such appliances was dependent on the 
total number of persons the ship was designed to 
carry, the 1929 Convention emphasised the principles 
that all lifeboats and buoyant apparatus should be 
readily available in case of emergency and should be 
adequate. The rules regarding lifeboat equipment 
and the stowage and handling of boats and life rafts 
were stated, and reference was made to the very large 
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Conference, and presented a summary of the require- 
ments forsubdivision, which are to be compulsory for all 
ships which proceed more than 20 miles from land and 
carry more than twelve passengers, whose keels are 
laid down after July Ist, 1931. It was pointed out 
that the regulations which determine the degree of 
subdivision applicable to a ship give effect to the 
general principles that (1) the subdivision should be 
as efficient as possible having regard to the nature of 
the intended service ; (2) the degree of subdivision 
should increase as the passenger service increases ; 


and (3) the degree of subdivision should be relatively | 
| required that an approved form of line-throwing 


greater the greater the length of the ship. 

With regard to stability, the authors remarked that 
for the first time it was now definitely required that 
every new passenger ship is to be inclined and the 
elements of its stability determined. In addition to 
this, the necessary information is to be furnished to 
the ship’s staff in order to ensure proper stability 
under service conditions. 
length and permeability were given, and it was noted 
that the basic figures for permeability which are now 


The definitions of floodable | 


lifeboats, designed to carry 145 persons, which have 
been fitted on the new North German Lloyd liners 
“Bremen” and “‘ Europa.’”’ Actual sea experience 
with such large boats was, it was pointed out, neces- 
sarily limited, and the Convention had laid it down 
that no lifeboats should be approved which, when fully 
equipped and laden, weighed more than 20 tons ; 
also that boats carrying 100 persons and more should 
be propelled by motors. The rules governing the 
handling of boats and buoyant apparatus were, it 
was remarked, generally the same as those of the 
Board of Trade; and furthermore, it was now 


appliance be carried. 

Sir Archibald Denny—who was Chairman of the 
Departmental Committee appointed after the 
“Titanic ’ disaster, and of the Informal Committee 
of 1920-24—dealt with the history of the work, and 
paid a tribute to those who had been associated with 
him. He recalled that late in 1913 Professor Welch 
had just completed his brilliant work on his method of 
comparative calculation to produce orderly subdivi- 





sion. The “ Titanic ’’ Committee, however, had not 
had time to apply Professor Welch’s curves and 
calculations, as intended, to many varied types of 
existing ships in order to ascertain to what extent 
severity of subdivision was practically possible. 
Hence, when the first International Conference on 
Safety of Life at Sea began its sittings, in November, 
1913, there was a great lack of information as to the 
method of attaining the ideal. Subsequent investi- 
gations had shown that the 1914 Convention curve B 
was much too severe for the lower class of mixed type 
of vessel, which was a passenger ship carrying a 
minimum of thirteen passengers. Curve B was ulti- 
mately found by the British to be practically wrong, 
and late in 1920 the small Informal Committee was 
set up. That Committee had produced an admirable 
series of reports, leading to orderly and yet com- 
mercially possible subdivision, and it was gratifying 
that those reports were accepted as the basis of dis- 
cussion at the subsequent Conference. He considered 
that the finest contribution of the Informal Com 
mittee, after having fixed the new curve A, was the 
production of a really logical and practical criterion of 
service. When the 1912-15 Committee began con- 
sidering the problem it had, quite naturally, taken the 
number of passengers as a basis. It did not, however, 
take the Committee long to appreciate that such a 
basis, or any modification of it, would lead to the 
destruction of that most useful type of vessel, the 
mixed carrier of substantial or even large amounts ot 
cargo and numerous passengers which, to the travel- 
ling public of limited means, was an absolute necessity. 
The Informal Committee had spent months trying 
various alternatives, and gradually had come to the 
final result by means of what was called the specific 
volume. He regretted that Professor Welch’s method 
of calculation had not been accepted as the official 
international standard; had it been accepted, the 
work of the designer would have been simplified and 
everyone would have competed on an equal basis. 
It had been objected that it was not geometrically 
accurate, and methods which were claimed to be more 
accurate were admitted. He predicted that in the 
end these so-called more accurate methods would be 
used only when it was found that they produced 
wider spacing than was produced by the Welch 
method, or perhaps a much-desired shifting of some 
critical bulkhead. 


Mr. Lloyd Woollard said that the regulations agreed 
to at the recent International Conference, though not 
directly applicable to warships, were of considerable 
interest to warship designers. Close bulkhead spacing 
had for many years been a feature of warship design. 
and it was interesting to note that its importance was 
being more and more recognised in the mercantile 
marine. The most important difference between war 
and merchant ships was in the extent of longitudinal 
subdivision, by bulkheads and decks. Such sub- 
division was discouraged in the Convention’s report, 
but in all classes of warships it was regarded as of 
great value. It was in some measure forced upon 
designers by the necessity for making water-tight the 
boundaries of magazines and the flats under auxiliary 
machinery compartments and over oil tanks, and also 
because of the different nature of the damage con- 
templated and in the stability provided. In merchant 
ships, damage was usually extensive, except in the 
case of grounding, in which latter case the damage 
might be localised by a double bottom. In warships 
the effect of shell fire had to be considered. It was of 
a more local nature, and was generally confined to 
compartments in the vicinity of the water line. For 
those reasons water-tight decks which safeguarded the 
buoyancy of vital under-water compartments were 
built, and longitudinal wing bulkheads were also pro- 
vided, which, in the event of slight damage, limited the 
influx of water to comparatively small portions of the 
ship. The effect of the resulting loss of stability and 
possibility of heavy list were reduced to a minimum 
by giving the ship a margin of stability and providing 
means of flooding wing and end compartments so as 
to correct heel and trim. 


Sir John H. Biles pointed to the conflicting con- 
siderations of safety of life at sea by subdivision and 
the earning of dividends for the shipowners; the 
problem was to decide what was the greatest amount 
of subdivision that a ship could have and at the same 
time retain its ability to earn proper profits. He was 
not quite sure that consideration of what had been 
done in the past was a safe guide to what ought to be 
the total amount of subdivision in ships with a view 
to safety. He had been led to that conclusion by the 
fact that he knew of ships which were working satis- 
factorily from the commercial point of view, and 
making profits, although they had much more sub- 
division than other ships. The position was difficult 
in the absence of an international agreement, but it 
seemed to be much simplified when an international 
agreement existed. In the absence of agreement, a 
British shipowner would say that if his ships had more 
subdivision than those of shipowners in other countries 
he could not compete with them, but if an inter- 
national agreement existed, so that each country 
adopted the same amount of subdivision in its ships, 
they could all give an arbitrarily chosen amount of 
safety to their passengers. It seemed to him that, 
looked at from the passengers’ point of view, it was 
quite possible that not quite enough safety had been 
provided by the rules. He always attached more 
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importance to subdivision than to life-saving appli- 
ances, such as boats and davits, &c., because if a ship 
were thoroughly well subdivided, the chances of 
having to use the life-saving appliances in the event of 
a collision were reduced. It was evident that the sub- 
division of the “‘ Titanic ” was not sufficient, and also 
that the boats did not serve the purpose for which they 
were intended, namely, the saving of all the lives on 
board. The 1914 Convention stated that the number 
and arrangement of the boats depended on the total 
number of persons which the ship was intended to 
carry. The later Convention, however, stated that 
“the general principles governing the provision of 
lifeboats and buoyant apparatus are that they shall 
be readly available in case of emergency, and shall be 
adequate.” In that question of providing the neces- 
sary boats for the passengers there was again conflict 
between the considerations of safety of life at sea and 
the money which the shipowner must earn by the 
carrying of passengers. 

Professor P. A. Hillhouse, discussing the relation 
between passenger accommodation and machinery 
spaces, said that the factor of 2 which had been 


adopted for engine space permeability appeared to | 


have been based on existing practice. That was 


satisfactory if the existing practice were correct, | 


but he asked for an assurance that the ships which 
were examined were chosen because they were proved 
to be satisfactorily subdivided. 

Mr. J. Foster King said that he had been somewhat 
shocked to find that curve C of the 1914 Convention 
had been lowered. It had been very difficult indeed 
to comply with curve C in some cases, and he believed 
that it would have been impossible to comply with 
the new curve B if the concession of 0-4 had not been 
grauted with respect to machinery spaces. He wel- 
comed the tendency towards flexibility in the working 
of the new Convention. He suggested that a per- 
manent committee of technical experts might be 
appointed to deal with problems as they arose. 

Mr. A. T. Wall emphasised as a most pleasing feature 
the fact that at last international agreement had been 
achieved, and that in future, instead of the subdivision 
rules being enforced in this country and not in 
others, their adoption would be quite general. He 
also pointed with satisfaction to the fact that foreign 
countries had come to us for a standard of sub- 
division, and that some shipowners abroad insisted 
on the British Board of Trade standard and upon 
obtaining from the Board a certifying letter. That 
was & matter on which the Board of Trade was to be 
complimented. Constructors were thankful for 
curve A. The old Convention curve B had been a 
very great source of trouble. 
bility was most important, and that, now that we 
had got it, it should be retained. A permanent com- 
mittee, such as Mr. Foster King had suggested, would 
be most valuable. He believed that if there were some 
authority which could be referred to when required, 
naval architects could very often make proposals 
which, while not within the exact letter of the rules, 
would be within the spirit of them. 


Mr. J. Narbeth said that the improvements effected | 


by British shipbuilders had been steadily ahead of 
the improvements made abroad, and as @ consequence 
ships built in this country were to a considerable extent 
penalised. We should feel very proud that the British 
representatives at the International Conference had 
been able to convince the representatives of all the 
other nations present of the reasonableness of the 
British position. The problems of permeability and 
subdivision were very vexed and troublesome, and 
the securing of international agreement in connection 
with them was a great triumph. He asked the authors 
to state to what extent the International Conference 
had accepted the British regulations with respect to 
precautions against fire. In British ships steel bulk- 
heads had to be made fire-resisting, and additional 
nulkheads had to be provided in passenger spaces. 
Mr. Daniel, replying to Sir Archibald Denny’s 
remarks concerning the methods of calculation, said 
that in this country it was proposed to adhere to 
Professor Welch’s method. If, however, for special 
circumstances a direct method of calculation were 
put forward, although it were not necessarily more 
correct, it would naturally be considered. The nature 
of the problem was such that it was not possible to 
give an absolutely correct method. It was found in 
practice that whereas a direct method might give 
more accurate results in some portion of the length of 
a ship, it would be less favourable in other situations 
than Welch’s method. For instance, Welch’s method 
did not give perhaps as good a length of compartment 
at the fore end as would some of the direct methods ; 
but, on the other hand, somewhere nearer amidships 
they might be less favourable to the ship. As a rule 
the most critical compartments were somewhere 
about the quarter lengths, and Welch’s method 
generally gave about the best result one could get 
there. The British delegates to the Conference had 
felt that they would prefer to have Welch’s curve 
adopted by the Convention, but some of the other 
delegates, who were accustomed to using more direct 
methods, had pressed for the adoption of those 
methods, and the British delegates had agreed on an 
alternative. Dealing with the question put by Pro- 
fessor Hillhouse with regard to permeability of the 
engine-room, he said that all sorts of factors had been 
put forward and considered. There was not a very 


great deal of variation in them, and the factor of 2 


He agreed that flexi- | 


seemed the most suitable. With regard to boats, it 
was found in practice that it was not possible to have 
enough boats on a ship to carry all the people that 
the ship could carry according to the measurement 
rules. When the Board of Trade had amended its 
life-saving appliances rules to provide that the boats 
must be readily available and that they must be 
placed under davits, the shipowners had had to 
remove some of their boats because they were not all 
readily available. They were able to do that, because 
at that time they were not carrying so many passengers 
as formerly, on account of the quota system imposed 
by the United States. Discussing the problem of 
carrying larger boats, he said that engineers could 
build them and provide for lowering them, but it 
was doubtful in many cases whether the seamen 
could get them away from the ship in an emergency. 

Sir Westcott Abell made a brief reply, in the course 
of which he challenged Sir John Biles’ suggestion that 
naval architects had been sacrificing the safety of 
passengers for the sake of shipowners’ dividends. He 
said that they were satisfied that the standard of 
safety which they had put forward at the Conference 
| was a safe one, without consideration of questions of 
| economic loss. 


The annual dinner took place on Wednesday, 
April 9th, at the Connaught Rooms, and the chair 
|was taken by the President of the Institution, 
Admiral of the Fleet the Right Hon. Lord Wester 
Wemyss. The evening was very successful, and 
about 640 members and guests were present. After 
| the loyal toasts had been given, the President pro- 
posed the toast of “The Navy and the Mercantile 
Marine.” In the course of his speech Lord Wester 
Wemyss said that when taxpayers were asked to 
reduce the Navy, whether for reasons of economy or 
for reasons of peace, which were more difficult to 
| understand, they should bear in mind that they were 
| asked to do away with one of our great constitutional 
organisations which helped to make good citizens. 
| The toast was replied to by Vice-Admiral Sir Herbert 
W. Richmond, on behalf of the Royal Navy, and by 
the Right Hon. Earl Inchcape, who responded for the 
mercantile marine. Earl Inchcape referred to the 
recent advances in naval architecture and marine 
engineering, and to the advent of the turbo-electric 
drive, which promised a new and long lease of life to 
the steam-propelled ship. The shipping industry, he 
said, was passing through a period of depression, and 
for the time we were in the trough of the wave, but 
inevitably, he held, the depression would pass, and 
would be succeeded by an upward curve which 
| would bring a season of prosperity. The toast of 
| “ The Institution of Naval Architects ’’ was proposed 
| by Sir Frederick C. Bowring, who referred to the 
Summer Meeting of the Institution, which would be 
held in Liverpool, and welcomed the Institution to that 
|city. The President replied to this toast in fitting 
|terms. The evening was a most enjoyable one in 
every way. 





(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





THE ROLLING OF METALS. 


Sir,—I wish to thank Messrs. A. W. Knight and C. E. 
Davies for their criticism. I have examined the point 
referred to by Mr. Knight, and he is correct in pointing out 
that it is not necessary that the slip volumes should be 
equal for maintaining constant volume conditions. Con- 
sequently, the formule (4), (5), and (6) apply only to the 
special case in which the slip volumes are equal. 

I have considered this matter further, with a view to 
finding how the position of the no-slip zone may be deter- 
mined in any given case. The factors affecting the position 
of this zone and also the entry and exit velocities are: 
the physical properties of the stock, their variation during 
the progress of the “ bite,’ the frictional characteristics 
between the roll face and the stock, the roll diameter, and 
the draught. 
| These factors vary considerably with different mills 
|and materials, and it is impossible to determine the 
position of the no-slip zone without determining the exit 
or entry velocity in any given case. 

If the exit velocity V, inches per minute is known, 
the volume flow at exit may be equated to the volume 
flow at the no-slip zone, and the following expression, 
which gives the angular position of this zone, may be 





obtained— 
t+D (#+Dy 2V.t 
| a=cos ee _ 
2D 4D* a’ D® 


in which ¢, D, and ’ are respectively stock thickness at 
exit, the roll diameter (both in inches), and the angular 
| velocity of the roll in radians per minute = N, where 
N is r.p.m. 

Mr. Davies’ criticism relates mainly to two points, viz., 
the speed of deformation and the stock velocities. The 
second point is related to the matter just discussed, and 
it is unnecessary to discuss it further. Regarding the first 
point, the speed of deformation is, as Mr. Davies points 
out, only approximately 2@ra. The amount of roll face 
slip at any point could be determined, and then a closer 








estimate of the rate of deformation could be made. Such 
a rate would, however, apply only to the deformation of 
the stock near the roll face. The rate alters from point 
to point, and it is probable that it is always less than 
27 « in the case of the harder metals. 

The writer's chief aim in the article was to draw a dis- 
tinction between the rolling speed and the probable speed 
of deformation, and for all practical purposes it is probably 
sufficient to conclude that the rates of deformation over 
the whole of the “ bite” vary from 0 to 2 r 0, where 6 
is the contact angle in radians. 

I am very interested in Mr. Davies’ remarks regarding 
the power consumption at high rolling speeds. The 
increased resistance to deformation at high speeds is small, 
and it may be that the increased energy demand for 
deformation alone may be offset and the total energy 
diminished relatively to output by decreases in the energy 
demand in other directions, some of which are discussed 
in the articles. The facts stated by Mr. Davies are very 
important, and the matter should be investigated care 
fully in a mill equipped for the purpose. 

J. Setwyn Caswetv. 

Swansea, April 7th. 


THE UNEMPLOYMENT PROBLEM. 


Simn,—I was interested to read the further letters by 
R. Gaudin and “ F. H. A.” on the unemployment problem. 
I quite agree that unemployment is the result of our scien 
tific and industrial development which throws the burden 
of work more and more upon the machine. 

It does. not seem generally understood that the 
mechanism for distributing goods produced should be 
designed by an engineer, rather than by an economist or 
financier. It is a problem of putting across the product 
from the factory to the home. 

Would it not be possible to get together a group of 
engineers to discuss this question ? I should be very glad 
to hear from any of your readers who would desire to con- 
sider this tentative suggestion. 

London, April 4th. 


J. E. Tuxs. 


THE CHANNEL TUNNEL. 

Six,—From your recent leader on the question of the 
Channel Tunnel it appears that you condemn the project 
on the plea of cost, and possible increase of cost if any 
unforeseen difficulty cropped up. If Iam not mistaken, 
the length of tunnel in the original scheme was barely 
20 miles. In your journal you gave some months ago 
figures of a tunnel in America recently completed 8 miles 
in length which cost a little over £5,000,000, including 
electrification. It would be interesting to know why 
tunnelling through grey chalk, which is generally con 
sidered one of the easiest materials to deal with, should 
be estimated at such a high figure. Even counting pilot 
and drainage tunnels as extras the estimate seems extra- 
ordinarily high in comparison with American practice 
if the figures you gave are correct. 

Plymouth, April 4th. R. 


D. ARCHIBALD. 








PARIS RAILWAY WORKS. 


ImporTANT works are being carried out at three Paris 
railway stations, and while the Gare Montparnasse and the 
Gare de |’Est are undergoing considerable extensions, the 
latter being declared to rank as one of the largest stations 
in the world, a work of interest is being undertaken at the 
Gare Saint-Lazare, where the old star-shaped bridge just 
outside the station is being replaced by another without 
interfering with the train service, and only partially 
impeding traffic across the bridge. The old structure, 
which opened out to five radiating roads, had suffered 
greatly from the oxydising effects of locomotive fumes and 
the number of piers necessitated a curving of the lines and 
obstructed the view. Now that much longer trains are 
run, the platforms at the Gare Saint-Lazare will have to 
be lengthened, and that can only be done by removing one 
of the heavy stone piers and reducing the curves so that the 
platforms can be straightened. The girders are assembled 
on the old bridge, which is then partially cut away to allow 
of timber supports being placed between the piers and the 
girders. Then platforms are suspended from the girders 
for the removal of the remaining part of the bridge. On 
each pier a frame enclosing a girder carries at its upper 
extremity two vertical screws terminating in jointed strips 
fixed to a yoke on the girder. When the old bridge under 
the girder is entirely removed, the timbers are taken away 
and the girder is lowered into position by the screws. 
Loads of about 300 tons are dealt with in this way. The 
girders are then encased in reinforced concrete, and the 
lower surfaces will be faced with a special type of glazed 
brick as a protection from the locomotive fumes. Other 
works are being carried out in the neighbourhood o1 the 
Gare Saint-Lazare, including the construction of new 
lines, an extension of the suburban electrified system, and 
the more general use of automatic light signals, which have 
been employed for some years past. These last are on 
black panels, and for suburban service they are found to be 
effective in all weathers. 








Exports of benzene from the United States in 1929 
increased 56 per cent. in volume and 72 per cent. in value 
in comparison with 1928 exports. Italy, taking 214,739 
dollars worth, and Norway, with 110,424 dollars worth, 
were new markets in 1929. Exports to other countries, 
among the principal buyers, were as follows :—Germany, 
17,828,355 gallons; United Kingdom, 9,251,276 gallons ; 
Netherlands, 1,921,733 gallons; France, 1,226,496 gallons ; 
and Belgium, 1,194,059 gallons. 
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The s.s. “ Seapro.” 


Just before she went away on her present cruise, 
we spent the greater part of a day in examining the 
As a ship she is not 


equipment of the s.s. “*‘ Seapro.”’ 


new, for she had been used, under another name, 
in the pilgrim traffic of the East, but under her new 
decidedly topical The 


of which we give a view above, is going 


guise she is of interest. 
** Seapro,”” 
out to Africa to catch fish, in general, and to convert 
on the spot that fish into the most useful commercial 
commodities which it will provide. For this purpose 
she is equipped with a great amount of machinery— 
which required considerable ingenuity for its intro- 
duction without the disturbance of her main struc- 
tural features—and a fleet of motor boats for doing 
the actual fishing. These boats will, it is anticipated, 
bring to the parent ship from 60 to 100 tons of fish 
every day of 24 hours. The plant on the ship has been 
so contrived—largely by Rose, Downs and Thompson: 
Ltd., of Hull, who specialise in the construction of 
fish meal plant—as to utilise the catch to the utmost 
advantage. 

Fish of all kinds are caught in the waters of South- 
West Africa; some are only fit for conversion into 
cattle, pig and poultry feed ; some are most valuable 
for their oil content; others have livers that provide 
a valuable medicinal oil, and there are shellfish that 
furnish a table delicacy when tinned. Finally, some 
fish caught in those waters are worth putting into cold 
storage for sale at any convenient market. 
is provided with equipment for 
dealing with all these classes of fishes, and several 
items of the plant are illustrated by our two-page 
Supplement, while the general arrangement of the 
machinery is shown in the drawings and half-tone 
engravings given herewith. 


The ‘“‘ Seapro ” 


In such an enterprise as that of the ‘‘ Seapro,”’ 
one of the first matters to be borne in mind is that the 
average content of H,O in fish is from 70 to 75 per 
cent. and that the ship must not be encumbered 
with such a proportion of valueless material. As a 
consequence, the greater part of the catch has to be 
passed through dryers to drive off this moisture, 
which has to be treated with discrimination, as we 
explain below. In view of the great amount of water 
which has to be evaporated from the fish, we made 
inquiry as to the boiler capacity, and learned that it 
had not had to be increased for that purpose as the 
ship will seldom work except when at anchor. 

Another point which has had to be taken into 
account in the general arrangement of the ship is the 
fact that the crews for the fishing boats will be 
recruited locally, but will live on board during their 
spell of service, so that extensive native quarters 
have had to be provided forward. It will thus be 
understood that for her size of 5305 deadweight 
tons, the “‘ Seapro ” carries a large equipment. 

Dealing first with the procedure with the coarser 
kinds of fish, whether they are of the “ white ”’ or of 
the oily variety, they will be hoisted on deck from 
the fishing boats and dumped pell-mell down shoots 
into hacking machines, one on either side of the 
vessel, tween decks. These machines—see Fig. VIII. 
of our Supplement—comprise two pairs of rolls, 
built up of a series of toothed plates. These rolls 
are 1ljin. in diameter by lft. 2in. long and rotate 
at slightly different speeds, so. that they tear the fish 








into small pieces. 








We understand that a fish about 
as big as a man has been dropped into a pair of these 
rolls and has passed through without stalling them in 


the least. The power required for driting these 
rolls is 15 H.P. 

From the hackers the material drops down into 
two drying machines, one on either side of the hold, 
one of which is illustrated in Fig. Il., Supplement. 
Previously to being introduced to the drying cylinders 
proper, the fish is, however, first passed through a 
22ft. sterilising chamber, seen at the top of the 
machine in Fig. II., where the albumen is coagulated 
and any noxious bacteria killed by being subjected 
to the temperature of steam, in the jackets, at a 
pressure of 35 lb. per square inch. The passage of 
the fish through this chamber is effected by a screw 
conveyor and is comparatively rapid, as the only 
requirement is that the meal should be raised to a 
sufficient temperature for sterilisation before it is 
subjected to the slower process of drying. 


The drying is effected in four parallel cylinders, 
each 44ft. long by 3ft. in diameter, which are steam- 
jacketed. These jackets, we noticed, are all elec- 
trically welded in place and are supplied with steam 
at a pressure of 25 lb. per square inch. They are 
elaborately equipped with steam traps for draining 
off the condensate and with safety valves to prevent 
over-pressure. The jackets are not carried right round 
the circumference of the tube to the top as that part 
is required for a series of inspection doors. Within 
each tube there is a longitudinal hollow shaft equipped 
with blades for moving the material forward. This 
shaft, also, is provided with a steam supply, and the 
meal, in being propelled forward, tumbles over the 
shaft and is, consequently, subjected to an intensive 
drying action. 

The electric motors for driving these machines, 
and, incidentally, the cross conveyors referred to 
later, are each of 25 H.P. They are fixed on the 
forward bulkhead and are belted to the pulley seen 
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on the right in Fig. II. From there the drive is| an elaborate system of trunking—as shown in the 
through worm reduction gear and roller chains to | line drawing, Fig. 2—and is drawn away by two 
the several shafts of the machine. The speed of | exhaust fans, one of which can be seen in the back- 
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the conveyor shafts is about nine revolutions per ground of Fig. VIII., Supplement. It is then passed 
minute, and it takes approximately 2} hours for the through a series of three condensers—see Fig. 2— 
fish to pass through the machine. which are cooled by the circulation of sea water. 
The condensate is discharged overboard. There 
is a slight remainder of uncondensable gas, and this 
is sent up the boiler funnel for incineration. 

At the discharge end of the dryers there are two 
*thwartships screw conveyors, see Fig. 2, into either 
of which the dried fish meal can be discharged by 
means of an arrangement of shoots and dampers. 
These conveyors deliver the meal to the boots of two 
elevators, marked A and B in Fig. 1. The reason 
for having two conveyors and two elevators is that it 
may happen that both white and oily fish are being 
dried at the same time in the two dryers, or it may be 
that one class is being handled by both dryers. 
Consequently, both conveyors are so arranged that 
they will feed either elevator from either dryer. The 
elevator A is reserved for white fish meal, while B 
handles only oily meal. 

Taking first the white meal, the elevator A delivers 
into a slightly inclined water-jacketed screw conveyor 
arranged on the main deck-—see Fig. 1—which acts 
as a cooler, as the meal is still quite hot. The cooler, 
in turn, delivers into a short elevator which discharges 
down a spout in which is fitted a magnetic separator 
for taking out fish hooks, &c., the meal finally falling 
into the grinding machine that reduces the bones and 
hard particles and delivers into a separator below. 
The oversize from this screen is returned to the 
grinder by another elevator, while the fine-ground 
meal drops direct into bags ready for the market. 
It will be noted that throughout the process, from the 
time that the fish is first dropped into the hacking 
machine, all the operations are carried out auto- 
matically, and that no hand labour is required except 
that necessary for tending the machinery. 

Oily fish meal delivered by the elevator B passes 
through an entirely different process for the extraction 
of the oil, which is a valuable by-product. This pro- 

Fic. 3—THE STILL ROOM cess is of the intermittent or batch type, so the 
elevator delivers into a large bin on the spar deck— 

In the process of drying, large quantities of steam | see Fig. 1. From this bin the material is dropped 
are, naturally, driven off, and this steam contains | down shoots into either one of two oil extractors, or 
a certain proportion of vapour of a rather offensive | digesters, on the deck below. 
nature. So the whole of the steam is collected by These extractors take the form of large vertical 
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cylinders, each of which is capable of accommodating 
2 tons of average fish meal. Into these cylinders the 
charge is introduced by movable shoots. For dis- 
solving the oil from the meal trichlorethylene is used. 
This solvent has the merit that it is non-inflammable 
and is also readily recoverable in its entirety. Hot 
solvent is admitted to the extractor by means of 
valves which are so arranged that the liquid may 
enter from the top or the bottom of the vessel. After 
the first wash of solvent has become saturated with 
oil it is drained off through a filter and passed into 
distilling apparatus. The vaporised solvent is con- 
densed in the surface condensers situated just forward 
of the extractors—shown in Fig. 1—and passes vid 
water separators to the solvent store tank for further use. 

Several washes of solvent may be required before 
all the oil is removed from the meal. Provision is 
made for the further use of partially saturated solvent 
in the first washings before it is passed to the 
evaporator, thus conserving steam. The fish oil is 
pumped from the evaporator to tanks or barrels. 

When all the oil has been recovered from the meal 
and the solvent as far as possible drained off, live 
steam is admitted to the extractors. This vaporises 
the remaining solvent, which is condensed and 
recovered. To facilitate this steaming-off process the 
meal is stirred up by means of forged steel stirrers or 
arms fixed to a vertical shaft and rotated through 
bevel gearing. An electric motor serves to drive the 
stirrers for the two vessels and is connected up by 
clutches and roller chains. 
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MAINS 


The meal discharged from the bottom of the 
extractors is practically free from natural oil and 
solvent, but it is moist, on account of the steaming 
process, so it is re-elevated and passed through an 
“ after dryer ’’—see Fig. 1—very similar to one of the 
cylinders of the main drying machines. The meal is 
then taken back by a cooling conveyor and passes 
through the same process of grinding and separation 
as is the white meal. 

In the after part of the ship there is a complete tin 
can making plant for making tins, boiling and canning 
such stuff as crayfish, and another plant for boiling 
out the oil of fish livers ; but as the mechanism of the 
former section is familiar to our readers and the latter 
is of simple form, we need not discuss them in detail 
here. The refrigerating apparatus is of normal 
design. 








A New Bitumen Consistency 
Testing Apparatus. 


WE were recently invited to inspect a new type of appa- 
ratus for testing the consitency of bitumen and similar 
materials. It is known as “ The Haigh and West auto- 
matic electric Penetrometer,’’ and it has been worked 
out by B. J. Hall and Co., Ltd., of Chalfont House, Great 
Peter-street, London, 8.W. 1, from a model prepared by 
Messrs. Haigh and West, of the Asphalt Department of the 
Hampshire County Council. A front view of the appa- 
ratus, which is well made and extremely ingenious, is 
given in Fig. 1, while Figs. 2 and 3 are side views of the 
mechanism to a rather larger scale. The mechanism in 
the complete apparatus is actually enclosed in a casing 
with transparent front and side panels, but the casing 
was removed for the purpose of taking the photographs 
from which our illustrations have been reproduced. 

Stated briefly, the function of the apparatus is to allow 
a needle at the lower extremity of a weighted vertical 
rod to bear for a given time upon the surface of the material 
which it is desired to test. The starting and the stopping 
of the test is done automatically by the aid of electricity, 
and the depth to which the needle has penetrated—which 
is a measure of the hardness of the material being tested— 
is indicated by a pointer which travels round a circular 
graduated dial. 

The substance to be tested is contained in a receptacle A, 
which is placed on a brass table or platen B, to the under- 
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side of the centre of which is attached a circular rod of 
brass, which can move up and down freely in a guide, 
taking the platen with it, of course. The rod carries two 
rollers C, which are free to revolve, and each of which rests 
on @ brass plate D, arranged on edge, the upper edge being 
cut on the slope, as seen in the illustration, Fig. 1. Only 
one of these brass plates can be seen in the engraving, 
since the view is taken looking at them sideways. The 
plates are mounted on a carriage which can be moved to 
and fro horizontally by the rotation, in one direction or 
the other, of a threaded spindle E, which is furnished 
with a milled head E*. It will be understood that, as the 
rod attached to the underside of the platen B is quite free 
to move in its guide, the movement to and fro of the 
plates D will cause the platen to rise and fall, since the 
rollers will either ride up or roll down the inclined sur- 
faces. By this arrangement, it is possible to raise or lower 
the table very gradually, so that the needle may be made 
to impinge lightly on the surface of the material to be 
tested. We may here say that the operation of adjusting 

















FiG. 1—HAIGH-WEST AUTOMATIC PENETROMETER 


the needle on that surface is facilitated by the provision 
of an adjustable mirror H, in which a — of both 
needle and surface are clearly seen—Fig. 1. 

The testing needle is gripped in an : sjastable holder 
at the lower extremity of a vertical rod F, which also 
carries a weight box G. The rod slides in guides, in which 
it is quite free to move up and down. Its upper end is 
furnished with a rack which engages with a pinion mounted 
on the spindle of a wheel J—Fig. 2—which acts as a brake 
drum and carries on its periphery a slightly projecting 
band or tire of vuleanised rubber. At the other end of 
the same spindle is fastened the dial pointer of the appa- 
ratus, which will be referred to later. A brake shoe K 
is normally pressed against the rubber band on the brake 
wheel by the action of a coiled spring, the pressure being 
sufficient to hold the brake drum rigidly, so that the rod 
F cannot move or be moved either up or down. At the 
rear of the shoe—that is, on the side away frora the drum—. 
is a piece of soft iron which can be attracted by an electro- 
magnet L—Fig. 3—the pull, when the magnet circuit is 
closed being sufficiently powerful to overcome the action 
of the spring and to withdraw the shoe from contact with 
the drum, so as to leave it free to revolve. 

The “ brain ” of the apparatus, so to speak, is the wheel 
M, which is mounted at the top of a vertical spindle that is 
caused to revolve by the action of a spring drum N, 
operating through a train of clockwork furnished with a 
fan escapement O. The arrangement is such that the 
wheel M makes one complete revolution in exactly 
60 seconds. Normally, the fan O is prevented from revolv- 
ing by being held by a detent P, which is carried on the 
spring-controlled armature of a further electro-magnet Q. 
When the latter is energised, the armature is attracted 
and removes the detent from contact with the fan. The 
latter being then set free, the train of clockwork can come 
into operation, and the wheel M begins to revolve. 

The function of the wheel M is twofold :—It stops the 
clockwork and it controls the brake. It is, actually, a 
compound switch, which is in the circuits of both of the 
electro-magnets L and Q, the two circuits being kept 
entirely separate. One part of the switch is a brass ring, 
which forms the periphery of the wheel, and which has 
six small circular non-conducting areas or flush studs, 
arranged at regular intervals round the centre line of its 
periphery. One of these non-conducting areas may be 
seen at M' in Fig. 1. The metal ring forms part of the 
circuit of the electro-magnet Q, in conjunction with the 
spring contact piece M*, which bears upon the horizontal 
centre line of the ring. As long as this spring is in contact 
with the metal of this ring, the circuit of the electro- 
magnet Q is complete, but when it encounters the non- 
conducting areas the circuit is broken. Hence it follows 








that, so long as the contact spring touches metal, the 
electro-magnet Q is energised, the detent P is with- 
drawn from contact with the escapement fan O and the 
clockwork mechanism can operate. As soon, however, 
as the revolution of the wheel M has brought a non- 
conducting area beneath the contact spring, the circuit 
is broken, the detent again comes into contact with the 
fan, the operation of the clockwork mechanism is stopped, 
and the wheel M can no longer revolve. So instantaneous 
is the action that, though the non-conducting studs are 
only quite small in diameter, the wheel never travels so 
far that the non-conducting area is over-shot. 

The other part of the switch is best expleined by the 
diagram, Fig. 4, which represents a view looking down on 
the top of the wheel. The white circles represent studs 
of metal, which are flush with the black portion, which 
represents insulation. The studs are arranged at equal 
intervals from centre to centre, and the distance between 
the edges of two adjacent studs—taken along the pitch 
circle passing through the centres of the studs—is exactly 
the same as the distance between the two edges of a stud 
along the same pitch circle. Hence, as there are six studs 
and six insulated spaces—that is, as the circle is divided 
into twelve separate equal portions—and since the wheel 
revolves once in exactly 60 seconds, if a contact spring 
be made to press upon the side of the wheel, there will, 
during each single revolution of the wheel, be six periods, 
each of 5 seconds duration, during which the spring makes 
contact with conducting material. All the six studs are 
connected together, and in conjunction with the contact 
spring R, Fig. 2, they form part of the circuit of the 
electro-magnet L, which operates the brake shoe K of the 
wheel J. The relative positions of the non-conducting 
studs M! on the rim of the wheel and the insulating spaces 
on the upper face, are such that, when the contact spring 
M? is on a non-conducting stud, the contact spring R is 
also pressing on non-conducting material, and hence 
the circuits of both electro-magnets are broken, and the 
apparatus is inoperative. 

Having now described the construction of the apparatus, 
we can proceed to describe how it is operated in practice. 
It is, first of all, accurately levelled by means of the three 
supporting screws, a spirit level being mounted on the 
base to facilitate the operation. Supposing now a recep- 
tacle, containing material which it is desired to test, to 
be placed on the platen B, and the rod F to be raised to the 
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FiG. 2—RIGHT SIDE VIEW OF MECHANISM 


fullest extent possible, the top of the weight box G coming 
in contact with the adjustable stop G'. The point of the 
testing needle is then some little distance above the surface 
of the material. By manipulating the milled head E', 
the receptacle is gradually raised until the point of the 
needle just makes definite contact with the material, 
this operation being aided, as mentioned above, by the 
reflection in the mirror. That done, all is ready for the test. 

To put the apparatus in operation, all that is necessary 
is to press the push button S on the bed-plate—see Fig. 1— 
and hold it depressed for a moment or two. The effect is 
to energise the electro-magnet Q—by closing a circuit 
separate from that of which the brass rim of the wheel M 
forms part—with the result that the detent P is withdrawn 
from contact with the fan O, the clockwork mechanism 
begins to operate, and the wheel M starts to revolve. As 
soon as it has revolved far enough for the contact spring 
M? to have passed from a non-conducting stud to the metal 
of the ring, the pressure on the push button can be dis- 
continued, since the circuit of the electro-magnet is com- 
pleted through the ring and the detent is held from con- 
tact with the fan. The apparatus thereafter continues to 
operate automatically, and requires no further attention 
from an attendant till the test is complete. 

As the wheel M continues to revolve, the contact spring 
R passes from insulating material on to a conducting stud. 
Immediately, the circuit of the electro-magnet L—Fig. 3— 
is completed, the brake shoe is withdrawn from contact 








with the wheel J, so that the latter is free to revolve and 
the weighed rod F is no longer held rigidly. The weight 
of the rod F and its weight case G, which, of course, are 
standardised, then operate to force the point of the needle 
down into the material being tested, and the depth of 
penetration is indicated by the dial and pointer, since 
the spindle to which the latter is attached is caused to 
revolve by the action of the rack on the rod which meshes 
with a pinion on the same spindle. The pressure con- 
tinues to be applied as long as the spring R is in contact 
with the conducting stud on the wheel M, and that, as 
explained above, is exactly 5 seconds. Immediately, the 
wheel M has revolved far enough for the spring R to have 
left the contact stud, the circuit of the electro-magnet L 
is broken, and the brake shoe applied to the wheel J. 
The rod F is then again held rigidly, and the needle can 

















Fic. 3-Lerr Sipe View OF MECHANISM 


make no further penetration. The clockwork mechanism 
continues to operate for a few seconds longer, however, 
until the contact spring M*® again comes on to a non- 
conducting stud, with the result that the circuit of the 
electro-magnet Q is broken and the detent P is again 
allowed to engage with the escapement fan O. 

It should be explained that the instrument is calibrated 
by ascertaining the dial reading with a material of known 
hardness, so that the dial reading with the new material 
tested can be compared with a known standard. 

When the apparatus is reset to carry out further tests, 
it is necessary, in order to free the needle from the material 
into which it has penetrated, to push the button T—Fig. 1 

so as to energise the electro-magnet L and withdraw 
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the brake shoe K, when the rod F, being no longer pre- 
vented from moving, can be lifted by hand. 

We may add that only one two-volt cell is required to 
operate the two electro-magnets, and that it is contained 
in a box U, forming part of the apparatus, part of which is 
shown in Figs. 2 and 3. 

In practice it is, of course, essential that all the samples 
tested should, for accurate comparison, be at the same 
temperature. It is customary to immerse them for a period 
of not less than 45 minutes in a water bath, which is main- 
tained at a constant temperature of 77 deg. Fah. When 
taken from the bath, the specimen is quickly dried with a 
cloth, and immediately placed upon the platen and its 
height adjusted with as little delay as possible. If it is 
desired to make a second test upon the same sample, the 
latter should first be returned to the water bath and 
be allowed to remain there till its temperature has again 
reached the required figure. The needle must be carefully 
cleaned with a cloth after each test. 
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Railway and Road Matters. 


Tue London and North-Eastern Railway has placed in 
service a Morris track-layer, similar to that in use on the 
Great Southern Railways of Ireland, which was described 
in THe ENGrneer of January 15th, 1926. The track-layer 
is stationed at Cambridge. : 


Tue traffic receipts for the thirteenth week of the year 
were affected by the fact that they were comparable with 
Good Friday week of 1929. For the year to date, which 
is the end of the first quarter, all four grouped companies 
reported decreases, thus :—Great Western, £147,000 ; 
L.M. and 8., £573,000; L. and N.E., £124,000, and 
Southern, £151,000, 


Ow page 549 of our issue of May 17th, 1920, mention 
was made of the possibility of railway companies letting 
out, on rent, waiting-rooms, offices, platform space, &c., 
no longer required for traffic purposes. It is now announced 
that an estate development committee has been appointed 
to investigate the possibilities of renting waiting-rooms, 
station frontages, and other space for which the London, 
Midland and Scottish Railway has no use. 


Wat are known as the “ Preliminary Railway 
Returns ’’—an innovation of the Ministry of Transport— 
have just been issued as a Stationery Office publication, 
price 2s. 6d. The publication shows the capital expendi- 
ture, the receipts and expenditure, the net revenue and 
appropriation and a summarised balance sheet. In general, 
as its name implies, it contains the leading figures of the 
annual railway returns, which, usually, are published in 
the autumn. 


Tue Ministry of Transport railway statistics for Decem- 
ber, mentioned in this column on April 4th, also gave the 
figures for the whole year 1929. They show, when com- 
pared with those for 1928, a decrease of 38,646,272 in the 
number of passenger journeys at full fare, but an increase 
of 52,697,072 in those made at cheap fares. The number of 
workmen increased by 4,153,833. The loss in passenger 
receipts from full fares was £4,336,000 and the gain from 
cheap fares was £1,539,249. 


JUSTIFICATION for the occasional references to the use 
of steam rail motor cars would appear to be found in the 
recent speech of Mr. Whitelaw at the annual meeting of 
the London and North-Eastern Railway. He said that, 
to carry the increase of 13} million passengers, that com- 
pany had run 2,065,000 more loaded passenger-train 
miles, of which 1,166,000 miles were absorbed by steam 
rail motors, the stock of which had been increased to 31. 
The cost of running those vehicles was only one-half that 
of running an ordinary engine and train and that must 
be kept in mind when computing the item of passenger 
mileage. 


It is not our intention to report the proceedings of the 
Select Committee which is considering the Charing Cross 
new bridge, but to await until a decision has been arrived 
at. Regarding a matter that is, in a sense, outside the 
proposals, we would refer to the suggestion that often has 
been made, viz., that the main terminus at Waterloo should 
be joined, end on, to the new Waterloo Junction station 
and thus allow for continuous running. Sir Herbert 
Walker, when before the Select Committee on April 4th, 
was asked about the matter and replied that the Southern 
Railway Company had considered, but abandoned, such 
an idea. There were great engineering difficulties and it 
would involve the rebuilding of Waterloo Station, which 
had cost £2,300,000. 


THE report of the Indian Railway Board for the year 
ended March 3lst, 1929, recently to hand, refers to the 
subject of the electrification of the suburban lines near 
Calcutta, and says that the further examinations carried 
out during the year shows that electrification will not be 
financially successful unless the railway can deposit 
passengers nearer to their places of business in Calcutta. 
In view of difficulties with regard to the land required for 
this scheme and its high cost generally, it has been decided 
to re-examine an old proposal to connect the suburban 
systems of the East Indian and the Eastern Bengal Rail- 
ways by means of a tube railway, and investigations are 
being carried out to ascertain whether a tube scheme 
would be a practical undertaking from both the engineering 
and traffic points of view. It is also remarked that during 
the year the schemes for the Madras hydro-electric projects 
and for the electrification of the Nilgiri mountain railway 
section of the South Indian Railway were further investi- 
gated. 


A RUMOUR was current in Liverpool recently that the 
London and North-Eastern Railway Company contem- 
plated parting with some of its rights in the Cheshire 
Lines Committee. That was at once contradicted, and it 
is obvious that such a sale is most unlikely, seeing that the 
company is now the majority owner. Prior to the grouping 
of railways at the end of 1922, the Cheshire Lines Com- 
mittee’s property was owned, in equal proportions, by 
three companies—the Great Central, Great Northern and 
Midland. Its origin lay in some railways in the Cheshire 
district which were opened in 1862-63 and passed into the 
possession or control of the Manchester, Sheffield and 
Lincolnshire—later the Great Central. The Great Northern, 
though it had no direct interest in the district and came 
no nearer than Retford on the main line to the North, 
was very friendly with the other company and it was 
agreed that it should join the M.S. and L. in the ownership 
of the lines in question. The Midland, too, was gradually 
approaching Manchester, so that company joined in and 
in 1865 the Cheshire Lines Committee was constituted 
and it still is an operating railway except that its locomo- 
tive power is supplied by the L. and N.E.R. as successor 
to the Great Central. Under grouping the situation is 
now entirely changed, as the former Midland is part of the 
London, Midland and Scottish, which company, through 
the old London and North-Western and the Lancashire 
and Yorkshire, can give what was the Midland all the 
accommodation it receives as part of the Cheshire Lines 
Committee. Had the rumour in question related to the 
L.M.S. Railway it might have been credited, but even 
that event is somewhat unlikely, as that would mean that 
the L.N.E.R. would have a free hand and Manchester 
trains by the Midland route could not use the Central 
Station there without permission. 





Notes and Memoranda. 


Ir has been estimated that to-day there are at least 
75,000 internal combustion engines in use on farms in 
Great Britain exclusive of those employed on tractors. 


Ir is stated that at the end of 1928 the number of 
industrial works operating in Japan was 55,948, and of 
them 46,247 employed motive power to the extent of 
6,389,868 horse-power. Of the various forms of power 
used, electric motors were easily first, representing 
2,300,761 horse-power, or 36 per cent. of the total. 


NaILs and scrap iron amounting to 131,104 lb. were 
removed from the New Mexico highway system during 
1929 by five magnetic nail-picking trucks, operated as a 
part of the state highway maintenance equipment. The 
machines operated during the entire year, covering 29,113 
miles, representing more than five trips over the highway 
system. The weight of metal removed averaged approxi- 
mately 4-5 lb. per mile for all types of highways and the 
cost of the work was about 10,000 dollars. 


AccorDING to the Revue de Metallurgie, M. Ballay has 
investigated the microstructure and resistance to corrosion 
of fifteen different cast irons containing up to 15-6 per 
vent. Ni, 6-5 per cent. Cu, and 2 per cent. Cr. The most 
resistant of those tested was that containing 2-16 per 
cent, Si, 15-63 per cent. Ni, 5-76 per cent. Cu, and 1-28 
per cent. Cr. This withstood cold dilute mineral acids, 
acetic acid and sea water as well as, or better, than a 
good bronze, but was more readily corroded by hot 
sulphuric acid. The iron has an austenitic structure, is 
easily worked and does not scale badly at high temperatures. 

New electrical voting apparatus, which it is proposed 
to install in the French Chamber of Deputies, is claimed 
to he the invention of a Frenchman named Langlois, who 
has already demonstrated it before the House. It con- 
sists of two boxes, each containing 612 tokens—one for 
each member—capable of being released separately elec- 
trically by wires laid to the various seats. When a vote 
is taken cach member present inserts a key in his desk 
and turns it either to right of left for “‘ Aye” or “‘ No,” 
releasing a token bearing his name from one or the other 
box. The tokens fall into the pans of two balances, which 
weigh them and register their numbers on dials, so that 
the vote can be instantly read. 


A RECENT issue of the General Eleciric Review contains 
a description of a new form of electric lamp, in which an 
are and filament are operated together. The arc passes 
between terminals of tungsten in an atmosphere of mercury 
vapour and pure argon, and the filament, a V-shaped 
spiral of tungsten, is connected internally in the same bulb 
between the electrodes of the are. In the lamp for which 
details are given, about two-thirds of the light emitted 
comes from the tungsten electrodes, and one-quarter 
from the arc, the remainder being presumably from the 
filament. The colour temperature of the light is greater 
than 3500 deg. absolute. The tube a@ current 
of about 30 ampéres at 11 volts, and is eelf-starting. 
Ultra-violet light of physiological value has been conserved 
by making the bulb of a special iron-free glass. 


Tx annual report of the Ironfounding Workers’ Asso- 
ciation, recently issued, contains some interesting facts 
about the position of the light castings industry. It has 
been found, states the report, that the importation of 
light castings for housing schemes has steadily increased 
since 1923. In one of the articles alone the increase was 
3013 tons to 10,931 tons in 1927, the value of which in 
1923 was £99,122 and in 1927 £307,208. It is calculated 
that if the goods imported were all made in this country 
all the idle men in the light castings industry would have 
been fully employed. In view, therefore, of the foregoing 
facts, the Association, the Stove Grate Workers and the 
National Union of Foundry Workers thought it desirable 
to petition the Minister of Health for a conference, as the 
result of which a circular has been issed to all Corporations 
in Great Britain pressing the need for using British goods 
for British houses. 

By means of a new device, known as the projection 
osiso, it is possible to see sound waves dance visibly 
across the screen, exactly as these waves dance across the 
air to an audience. The sound waves are caught by a 
microphone, which can be placed in any convenient 
position and are conveyed electrically to an osiso, which 
consists essentially of a delicately suspended mirror that 
is oscillated in unison with the received sound waves. 
A beam of light directed on this mirror is reflected by 
it to a system of revolving mirrors, which, in turn, project 
it upon ascreen. When all is quiet around the microphone, 
a long white line is seen on the screen, but as soon as any 
kind of a sound reaches the sensitive electrical ear, the 
white line on the screen is thrown into waves, much as a 
clothes line is thrown into waves when its end is shaken. 
The form of these waves varies with the sounds producing 
them, and they range from gentle ripples, produced by 
low pure tones, to the most intricate of patterns produced 
by loud complex chords and noises. 


Work began a few days ago on the installation of light 
signal apparatus for the control of traffic at Ludgate- 
circus, the most important experiment of the kind to be 
made in London. If successful, it will probably be copied 
at other busy traffic centres to which it is suited. Sir 
Hugh Turnbull, Commissioner of City Police, is responsible 
for the experiment. There will be a warning post on the 
near-side pavement of each of the four streets leading to 
the circus. Painted black and white, the posts will carry 
a circular disc with the word “ Warning.”’ On a shield 
below will be three smaller glass discs, red for “‘ Stop,” 
amber for “‘ Caution,’’ and green for ** Go.”” The bottom 
of the signal will carry the legend “ Signals ahead.” 
These posts will be duplicated at the points where the 
four streets enter the circus, but the discs on them will 
signal the actual words “ Stop” and “Go.” The word 
“ Caution ” will not appear. Level with these latter posts, 
white lines will be painted across the near side of each 
street. Drivers will not pass the white lines until they get 
the “ Go ” signal, and pedestrians will have a well-defined 
route for crossing. Sets of signals will also be plaved on 
the lamp-posts on the refuges for the benefit of the inner 
lines of traffic. The operating kiosk will be in Farringdon- 
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Miscellanea, 


Tue Russian Government proposes to erect four factories 
for the production of iodine from seaweed. 


A scueMme for the supply of electric power in Hyderabad, 
India, has been drawn up. The estimated cost is 12 lakhs 
of rupees. 

THE copper ore deposits at N’ Kana, Northern Rhodesia, 
have been proved to contain 4-4 per cent. of Cu. It is 
said that there are 36 million tons of this ore. 


Tue Skoda Works, Czechoslovakia, are negotiating with 
the Rumanian Government for taking over the steel works, 
ore mines and coal deposits of Hunedoara in Transylvania 


A cast steel fore-foot, 24ft. long, for a vessel under- 
going repairs at Cape Town, was recently dispatched from 
the Dunswart Iron and Steel Works, twelve days after the 
receipt of the order. It was cast in electrically produced 
mild steel. 


Tae Mersey Docks and Harbour Board is sending to the 
Antwerp Exhibition, which opens this month, a working 
model of the most up to date of the north docks at Liver 
pool, including the new Gladstone Dock opened two years 
ago by the King. 

Tue Chairman of the Electricity Commission, with the 
coneurrence of the Minister of Transport and the other 
Commissioners, has appointed Sir John Reeve Brooke 
to be Vice-chairman of the Commission on the retirement 
of Sir Harry Haward from that position on March 31st. 


SomETHING like 7,000,000 tons of valuable fire-clay have 
been discovered at the Tansley Hill pits of the Warrens 
Hill Colliery, near Dudley, in the South Staffordshire coal- 
field.. The pits belong to Messrs. H. 8. Pitt and Co 
Altogether, five seams of varying thicknesses have been 
proved. 


ALREADY 80 per cent. of the space at the British Empire 
Trade Exhibition, Buenos Aires, has been booked. 
Originally, it was proposed to hold the Exhibition in 
February, but negotiations are now in progress for post- 
ponement until the end of March and the beginning of 
April, a time of the year much more satisfactory in every 
way. 

We are authorised by the Marchese Marconi to state 
that reports attributing to him the statement that his 
experiment in transmitting a wireless signal to switch 
on the lights at the Electrical Exhibition in Sydney 
* points the way to a future day when there will be no 
electric wires and all current of electric power will be 
transmitted directly through the air '’ was not made by 
him and is, obviously, incorrect. 


Tue total production of bituminous coal in the United 
States during the week ended March 8th, including coal 
coked at the mines, is estimated at 8,565,000 net tons. 
This shows an increase of 386,000 tons in comparison with 
the output in the preceding week. The total production 
of Pennsylvania anthracite during the week ended March 
8th is estimated at 1,177,000 net tons. Compared with the 
output in the preceding week, this shows an increase of 
63,000 tons. 


A COMPLETELY electrified farm is to be a feature of the 
forthcoming Agricultural Show to be held at Stockholm 
next June. Demonstrations of electric milking in the shed 
and in the field will be given, also of storing and drying 
installations for cereals and straw, and dairy machinery 
of the latest description. The floor of the pig sty is to be 
electrically heated from below, eggs are to be hatched in 
an electric incubator, and electrically illuminated chicken 
houses are to be shown. 


Reports from France state that by 1932 about one- 
fifth of the railways will be electrified. This movement 
which was interrupted by the war and by subsequent 
financial conditions is to be resumed actively this and 
next year. It is proposed to electrify all the French rail 
ways eventually except those near the German frontier. 
There are now 1400 kiloms. being equipped for electric 
operation, including 915 kiloms. for the Midi, 250 kiloms 
for the Paris—Orleans, and 100 kiloms. for the Paris—Lyons 
railway. The balance is for the State-owned lines 


Tue earliest producer among the new copper mines of 
Northern Rhodesia will, says the S.A. Mining and Engi- 
neering Journal, probably be the Roan Antelope, which is 
expected to commence at the end of 1931, and to be in 
full operation about the middle of the following year. 
The first unit will be of 5000 tons per day capacity, and it 
is the intention to make further additions forthwith. The 
ore reserves amount to 75 million tons, of an average con- 
tent of 3-3 per cent. copper—more than twice the tonnage 
of a year ago and about the same value. The recovery is 
estimated at 55 lb. of copper per short ton of ore. 


FurRTHER important developments of the iron and steel 
industry in Brazil seem probable. Ore deposits in the 
State of Minas Geraes are estimated in billions of tons, 
much of the ore being high-grade and the greater part being 
concentrated about 300 miles from the coast. The Itabira 
Iron Ore Company has been granted a concession in this 
state and final approval of its plans is anticipated. It 
agrees to construct within two years a plant with a blast- 
furnace of 500 tons daily capacity, and a plant for the con- 
version of iron to steel. The important drawback to pre- 
vious exploitations will be removed by the company’s 
plan to build a railway to Itabira. It is proposed to import 
coal and to export part of the ore. 


SPEAKING at a meeting of the Engineering and Scientific 
Association of Ireland, Dr. H. Kennedy, the general 
secretary of the Irish Agricultural Organisation Society, 
said that New Zealand provided an outstanding example 
of a pastoral country in which electricity was used in the 
homes, and said that the great output on the dairy farms 
there was made possible by the milking machine. There 
was no question as to the desirability of extending ele 
tricity in the rural areas, and the advent of electricity on 
the farm would bring very revolutionary results. As a 
first step in this development, it was essential that every 
effort should be made to convey power to the rural indus- 
tries available, and the creameries gave a very economical 
means of extending the service. 
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The Automatic Stabilisation of Shirs. 


TuE series of articles on the automatic stabilisa- 
tion of ships now appearing in our columns will, 
it is hoped, serve to direct general attention to a 
subject. which is not only peculiarly attractive 
from the scientific point of view, but which is of 
direct practical interest to the naval architect, 
the shipowner, and the voyager by sea. Historic- 
ally, the subject is now one of some antiquity. 
It is nearly eighty years since Schneider, anti- 
cipating Sir Henry Bessemer, proposed to promote 
the comforts of the cross-Channel trip by providing 
the passengers with a saloon mounted on gimbals. 
Subsequently, the British Admiralty made exten- 
sive experiments with anti-rolling water chambers 
on warships, and Sir John Thornycroft developed 
and tried a stabiliser, making use of a mechanically- 
moved balance weight. Later, Messrs. Denny, of 
Dumbarton, built a cross-Channel vessel which was 
fitted with a French stabilising system employing 
an oscillating truck, and about the same time 
Messrs. Swan, Hunter, of Wallsend, built a 
gyroscopic stabiliser on the Schlick principle for a 
MacBrayne steamer. By 1908, if no outstanding 
success had been achieved, sufficient had been done 
in this country to establish the theoretical and prac- 
tical considerations involved in the automatic 
stabilisation of ships. From that date onwards, 
however, interest in the subject on the part of 
British naval architects, shipbuilders, and ship- 
owners seems largely to have evaporated. If a 
British, shipowner to-day desired to fit his ships 
with a system of automatic stabilisation, he would 
have to go to America, Germany, or France to find 
anyone engaged in the supply of equipment for the 
purpose. In actual fact, however, no British ship- 
owner appears at present to be desirous of fitting 
his ships in such manner. The old “ Laconia,” 
sunk during the war, was provided with Frahm 
anti-rolling tanks. The “ Aquitania ’’ has Frahm 
tanks within her structure, but they are now used 
for the storage of fuel oil, and not for their original 
purpose. So far as we can learn, no other British 
ship_is’ to-day, equipped with any form of auto- 








matic stabilising means. Yet abroad automatic 
stabilisation has been developed much beyond the 
experimental stage. In Germany up to 1914 the 
Frahm system had been fitted to 660,000 tons of 


396 | shipping. During the war it was applied to 72 


German submarines and other vessels. Since the 
war over 500,000 tons of shipping have been fitted 
with it, including the “‘ Europa ’”’ and “‘ Bremen,”’ 
and other North German Lloyd and Hamburg- 
America liners. In America the Sperry gyroscopic 
system has been installed in numerous vessels, 
among which is a 10,000-ton aircraft carrier, and, 
according to all reports, is commanding an increas- 
ing amount of attention. 


There are several possible lines of criticism which 
may be and which are followed by opponents of 
automatic stabilisation. Some of them are sound 
and some of them are not. The most commonly 
heard objection is that automatic stabilisation 
must of necessity expose a vessel to impacts and 
stresses from which she would escape if she were 
allowed to roll naturally with the waves. This 
argument is a layman’s, and is not heard in naval 
architects’ circles. The truth is quite otherwise. 
The stabilised vessel is less stressed by the waves 
than the unstabilised. A ship rolling naturally 
does not at all times move in such a way as to yield 
to the waves. Just as frequently as otherwise she 
rolls against the waves, and thereby increases the 
stresses which the waves apply to her hull. Further, 
the stabilised vessel is free from the constantly 
reversing acceleration to which every part of the 
structure of a rolling vessel is subjected, and 
therefore escapes the heavy racking forces which 
sometimes still cause serious damage to the fram- 
ing, steam pipes, and other parts of a ship. Another 
unsound argument against automatic stabilisation 
is that its sole object is to avoid sea-sickness among 
the passengers. Even if that were true, it would be 
very well worth while striving for it, and spending 
considerable sums of money in attaining it. Costly 
decorations and luxurious fittings are a mockery 
to a sea-sick man. To a prospective passenger no 
appeal for patronage could be stronger than one 
based on an assured steadiness of the ship. The 
promotion of the comfort of the passenger is 
undoubtedly a very important object of a stabilis- 
ing equipment, but it is not the sole object. It 
has already been remarked that stabilisation 
reduces the stresses thrown on the hull to an 
extent which may be very important. It also 
undoubtedly promotes safety. A disabled vessel 
falling into the trough of the sea would, so long as 
her stabilising equipment remained active, be free 
from risk of capsizing, even if the period of the 
waves happened to coincide with her own natural 
rolling period. There are grounds, too, for suggest- 
ing that a stabilised vessel will show a reduced con- 
sumption of fuel on a rough passage. Objection 
to automatic stabilising equipments is sometimes 
advanced on the score that they add to the weight 
of a vessel, occupy valuable space, and consume a 
considerable amount of power. It can be asserted, 
however, that the added weight, whether the 
system is of the anti-rolling tank or gyroscopic 
type, is not more than about 2 per cent. of the 
vessel’s displacement, and that power is consumed 
only in the gyroscopic type of stabiliser. If the 
tank system is adopted, the tanks can be filled with 
the reserve fresh water supply, thereby being made 
to serve a double purpose. The possibility of using 
the reserve fuel oil as the liquid medium in the 
tanks cannot at present be advanced with equal 
assurance, for the tanks in that event would have 
to be ventilated, a condition inimical to their 
functioning correctly as stabilisers. 


Wherein, then, lies the objection of the British 
shipowner to the adoption of automatic stabilising 
equipment ! We believe it resides partly at least 
in an unwillingness on his part to admit that British 
vessels need to be stabilised. He seems to argue 
that freedom from rolling can be sufficiently 
obtained by good design of the hull, supplemented, 
if possible, by the fitting of bilge keels, and that 
the adoption of any system of automatic stabilisa- 
tion would be a damaging admission of insufficiency 
in the vessel’s inherent qualities. The argument 
is understandable, and reflects a praiseworthy faith 
in British naval architects and shipbuilders. Much 
more difficult to deal with is the belief which seems 
still to prevail among our owners that automatic 
stabilisation has yet to establish a reputation for 
effectiveness. The memory of early failures and of 
ill-founded attempts to solve the problem advanced 
by some exuberant inventors remains with them, 
and continues to impart to the subject an air of 
impracticability. Sufficient evidence is now avail- 
able and sufficient opportunity for independently 
confirming it now exists, to enable anyone inter- 
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ested to discover whether or not automatic stabili- 
sation is effective, and whether it can be relied upon 
to be effective at all necessary times. So far as the 
water tank system is concerned, the effectiveness of 
its action is limited by the fact that the stabilising 
forces do not and cannot come into existence until 
the vessel has acquired a certain amount of rolling. 
This system is therefore one for the reduction rather 
than the elimination of rolling. It is, however, 
entirely independent of the action of machinery, 
and can therefore be depended upon implicitly 
to take up its duty automatically whenever wave 
conditions requiring its action are encountered. 
On the other hand, the gyroscopic system can, at 
least theoretically, completely eliminate all rolling. 
It cannot*be denied, however, that involving as it 
does the use of a heavy high-speed power-driven 
fly-wheel, it is open to failure to an extent which 
does not apply to the water tank system. One final 
consideration may be advanced as a possible reason 
for the lack of interest displayed by British owners 
in automatic stabilising systems, namely, the very 
considerable difficulty encountered in understand- 
ing their action. The gyroscopic stabiliser must 
remain a complete mystery to all who are not 
versed in general gyroscopic phenomena. Simple 


as it may seem, the water tank system is scarcely | 


easier to understand in all its essential bearings. 
So far, effective explanation of both systems has 
been almost entirely couched in purely mathe- 
matical terms. It is hoped that our present series 
of articles will do something to remedy this defect, 
and to remove the doubts prevailing in many 
quarters as to the nature of automatic stabilisa- 
tion, its efficacy, and the balance of advantage and 
sacrifice attending its adoption. 


Operating Results at Barton. 


Or all the multitudinous figures concerning 
Barton Power Station brought out by Messrs. 
Guy and Lamb’s paper before the Institution of 
Mechanical Engineers, the one likely to remain 
longest in the minds of many central station engi- 
neers is the thermal efficiency of 23-79 per cent. 
recorded for the new extensions. Such a result 
is the best yet publicly claimed for any power 
station in the country, though, to be fair both to 
other stations and to the authors of the paper, 
it must be noted that the claim refers only to the 
performance of certain selected machinery. The 
really significant figure of efficiency is the 22-41 
per cent. for the whole station. This marks a 
decided advance on the 21-31 per cent. attributed 
to Barton in the last returns of the Electricity 
Commissioners, and unless Mr. Adams has some- 
thing up his sleeve in respect of Kearsley, it is 
likely to restore to Barton the honour of being 
the thermally most efficient station in the British 
Isles, a distinction which was wrested from it last 
year by Padiham. One often hears the view 
expressed that the prominence given to thermal 
efficiency in the annual returns of the Commis- 
sioners is regrettable in that it tends to obscure 
the primary importance of generating power at 
the lowest possible total cost. With such opinions 
we are not in accord. Technical progress in power 
station matters is measured almost entirely by 
thermal efficiency, which has an ever increasing 
importance with the rising price of fuel. There 
is no reason whatever why the desire to secure the 
direct and indirect savings due to a smaller con- 
sumption of fuel should blind a man to the folly 
of incurring capital charges which will more than 
neutralise them. Disregard of thermal efficiency 
is, moreover, a dangerous practice, as our engine 
builders found out a generation ago when faced 
with the competition of more economical engines 
developed on the Continent. Power stations 
may neglect foreign competition, but it must not 
be forgotten that they constitute the working 
showrooms of manufacturers to whom prestige 
is everything. Their efficiency thus benefits not 
only themselves, but the engineering industry 
generally, so that it is well that their operating 
results should be emphasised by official figures. 
The great fault of the returns, as now published 
by the Commissioners, is that thermal efficiencies 
are calculated on the misleading basis of units 
generated, rather than on units delivered to the 
feeders ; but even so the figures are very valuable. 

In thus endorsing the importance of a knowledge 
of the efficiency of all public power stations, we 
have assumed that the figures put forward are 
substantially accurate. Even the Commissioners 
do not claim more than this—* approximate ”’ 
is the word they use—though by giving them to 
two places of decimals they indicate a belief that 


quarrel with this, for it is the general custom and 
is even necessary in order to differentiate between 
closely similar results. It gives rise, however, 
to the question of what error there is likely to be 
in such a figure as, for example, the efficiency of 
22-41 per cent. claimed for Barton. The details 
given by Messrs. Guy and Lamb show how great 
was the care taken to minimise errors, and, indeed, 
Barton figures have earned an honourable reputa- 
tion for reliability amongst central station men. 
But when all is said and done, no claim for thermal 
efficiency will, except by chance, be more accurate 
than the figure taken for the calorific value of the 
fuel burnt. If that were in error by only one-half 
of 1 per cent., the figure for thermal efficiency 
would be erroneous in the same proportion, and 
in such a case what becomes of either of the two 
digits given after the decimal point? This is a 
question which applies not only to Barton, but 
to everyone of the hundreds of central stations of 
which the performances are tabulated by the 
Commissioners to two places of decimals. 

The increasing tendency to compare power 
stations on the basis of thermal efficiency makes 
it more than ever necessary that we should have 
some authoritative guidance and some uniform 
| practice with respect to the determination of 
calorific values. It is now many years since the 
Fuel Research Board indicated its intention of 
doing something in the matter, but the question 
seems to have been pushed aside in favour of 
“research *’ of infinitely less urgency or practical 
importance. So far as the actual work of calori- 
metry is concerned, agreement is happily fairly 
general as to the proper methods and any dis- 
crepancy between the results of different analysts 
working on parts of the same sample is not usually 
great. Even so, there usually is some difference, 
and it would be an excellent thing if somebody 
would determine by purely statistical methods 
how great the “ probable error” of such deter- 
minations really is. More urgent, however, is the 
question of sampling. ‘Here, again, if the statis- 
tician would apply his methods, we might not only 
learn the amount of confidence that can be placed 
in current practices, but it is quite probable that 
an equal degree of accuracy would be found obtain- 
able by much simpler and cheaper means of 
sampling. Messrs. Guy and Lamb do not tell us in 
detail how the sampling was done at Barton, but 
they make one remark which isextremely significant. 
As a test of the usual method five times the normal 
number of samples were collected over a certain 
period, and their average calorific value was found 
to be within 1 per cent. of that given by the usual 
number of samples. This, no doubt, may be taken 
as a vindication of the usual practice, but the test 
would have been far more effective if it had been 
shown that the average of a much smaller number 
of samples was not equally correct. A most useful 
light would be thrown on the question of sampling 
by a very simple experiment. Let a man select 
a number of shovelfuls of coal from a carload, 
trying in every case to get as fair a sample as 
possible of the bulk. Let these shovelfuls be sent 
separately to the laboratory for analysis. The 
results having been obtained, let them be tabulated 
in the following manner, the first figure being the 
calorific value of the first sample, the second figure 
being the average calorific value of the first and 
second samples, and so on. It will be found that 
the difference between successive figures in the 
table becomes continually less and less. As 
soon as this difference becomes less than 100 
B.Th.U., or 50 B.Th.U., or whatever figure is 
considered negligible, it may be considered that 
the true calorific value has been arrived at, and the 
number of samples required to give the true value 
will be obvious from the table. It is, we think, 
more than likely that a few experiments of this 
kind would show that the average of a compara- 
tively small number of fairly selected samples 
would represent the bulk with all the accuracy 
obtainable by much more elaborate sampling 
methods, and if this number were once determined 
it might be standardised for any particular class 
of coal. 











Lightning Protection. 


INVESTIGATIONS carried out in America, notably 
in the Pittsburg laboratory of the General Electric 
Company, have led to marked advances in the know- 
ledge of lightning and its effects on transmission lines 
and apparatus. Largely as the result of research, some 
rather startling facts have been established, as, for 
instance, that thunderstorms may induce pressures 





the current may exceed 
100,000 ampéres, and the energy be expended in a 


clouds or clouds and earth ; 


few millionths of a second. According to one autho- 
rity, the total continuous energy dissipated in the 
earth by lightning is approximately 1,200,000 kilo- 
watts. 

The whole subject has been very carefully studied 
in recent years, particularly in America, where in- 
numerable accounts of researches and investigations 
have been published. The time required for a cloud 
to discharge has been measured by means of the 
cathode ray oscillograph, which has also been used 
for arriving at the wave shape of voltages induced in 
transmission lines. The attenuation of lightning 
waves travelling on a transmission line has been deter- 
mined, and lightning waves have been produced in 
the laboratory where their effects on transmission 
lines, insulators, transformers, and protective appa- 
ratus have been examined at will. From a lightning 
generator producing over 5,000,000 volts, waves have 
been sent over lines to test full-sized transformers 
and other apparatus, in order to determine how to 
make them highly resistant to lightning. 

To review all the research work that has been 
undertaken in America would be a long and difficult 
task, involving the study of many technical papers. 
In this country, where transmission lines on a large 
scale have only just begun to be employed, and where 
serious lightning troubles may perhaps not be con- 
templated, published information on the subject is 
searce. The only notable contribution of the kind 
within recent times was Dr. Simpson’s Kelvin Lecture, 
delivered before the Institution of Electrical Engineers 
last year. It, however, dealt with the theory of light- 
ning rather than with matters that directly concern 
practical engineers. 

If an endeavour be made to arrive at conclusions 
from the mass of information that has been published 
on the subject in America, and to decide how best to 
protect transmission lines from the effects of lightning, 
only one opinion can be formed concerning the merit 
of earth wires. Statistical data leave no doubt as 
to their value, for after their installation the number 
of insulator flash-overs has been greatly reduced. 
Only on certain sections of lines, and then only rarely, 
have such wires had little effect. The additional cost 
of providing them is not great, and one or more 
frequently form a part of overhead construction. The 
best transmission line from the point of view of 
minimum trouble from lightning is one placed as 
low as practicable, protected with one or more earth 
wires, and well insulated with insulators provided 
with grading shields. Lightning arresters and surge 
absorbers are, however, also used, and a combination 
of any two or all three methods may sometimes be 
adopted. Surge absorbers, to which we have often 
alluded, are claimed to be capable of absorbing the 
whole of the energy in the worst types of surges which 
can be set up in a transmission line. They are, more- 
over, connected in series or derivation to the power 
line without any discharge path to earth, thus elimi- 
ating any possibility of damage to the apparatus 
owing to a power arc following the discharge. Accord- 
ing to a paper read in Paris last summer, whilst 
lightning arresters of the lead peroxide and auto- 
valve class produce a surge voltage reduction of 
20 to 30 per cent., and arresters of the aluminium 
pattern of 10 to 20 per cent., surge absorbers give a 
reduction of 90 per cent. But although experiences 
with discharge lightning arresters may have left 
something to be desired, work on the development of 
this class of apparatus continues, and the American 
General Electric Company has recently introduced 
an arrester which depends for its operation on the 
electrical properties of a material called ‘‘ Thyrite,” 
which at one potential is substantially an insulator, 
and a good conductor at higher potentials. It is 
produced in the form of discs, which are assembled 
in piles. An interesting feature of the invention is 
that the arrester may be incorporated in transmission 
line insulator strings, and will not only prevent the 
flash-over of the insulator, but also absorb a con- 
siderable portion of the energy in the discharge. An 
arrester of this type for a 69-kV line, illustrated in the 
February issue of the General Electric Review, con- 
sists of three horizontal sections arranged in the insu- 
lator string with a series spark gap between the upper 
and middle section and middle and bottom section of 
the arrester. To be successful, a lightning arrester must 
be able both to protect apparatus from the harmful 
effects of lightning and prevent or suppress the flow 
of current from the system after the discharge has 
passed. It must, moreover, be able to take successive 
charges, without modification of any of its properties. 
The new device is claimed to comply with these 
requirements, and to be smaller, lighter, and cheaper 
than other arresters. It is admitted, however, that 
laboratory experiments alone cannot determine its 
future, and that it is necessary for it to pass through a 
period of trial under actual operating conditions 
before its designers can decide whether all their ideas 
are sound. For several months arresters have been 
in service on lines working at pressures up to 66 kV, 
and 110-kV and 132-kV arresters are soon to be made. 
What “ Thyrite” is actually composed of we do 
not at present know; all the makers apparently 
wish to say about it is that its successful production 
involves the very accurate control of a large number 
of variables, and it can be produced in any shape 
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resistance is such that the current increases 12-6 
times each time the applied voltage is doubled, whilst 
the effect of increased temperature is slightly to 
decrease the resistance for any given voltage. 

A new or rather modified type of arrester has just 
been introduced by the American Westinghouse 
Company, which also aimed at better performance, 
smaller size, and lower weight. Like the company’s 
auto-valve arrester, the new apparatus is composed 
of dises fired in an electric furnace, but the discs are 
now porous. Whilst, therefore, in the old type the 
discharge occurred between the surfaces of the discs, 
in the new design it is confined to the pores. Owing 
to the small size and low weight, it is possible to sus- 
pend these arresters from wires without other supports, 
and it is thought that, if necessary, they might be 
provided at every tower. 

Whilst lightning is not, of course, the only cause of 
over-voltage, it is the only one that gives rise to real 
trouble at the present time, for lines that will with- 
stand the excess pressures set up by lightning will 
usually easily resist the abnormal pressures produced 
by switching and arcing. The subject of lightning 
protection does not lend itself to hard-and-fast rules, 
for location and conditions determine the best prac- 
tice. Sections of lines particularly exposed to 
thunderstorms may require extra insulation, earth 
wires, &c. A study of most of the American and 
Canadian lines seems to show that a large percentage 
of the over-voltages occurs on limited sections, which 
suggests that if the bad areas could be determined 
before the construction of the line, the route might 
possibly be changed to avoid them. 

The researches that have been carried out on 
lightning have provided much interesting and useful 
information which has been put to good practical 
use. Much, however, remains to be learnt, and it is 
said that other important work will be carried out 
in America during the present year. The time does 
not appear to be very far distant, however, when 
even under the most adverse conditions lightning will 
cease to bother transmission engineers 
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Unsolved Problems: National arid 
By Joun 8. Hecur. London: 
Pages 288. Price 16s. net. 

IN this book current economic laws are definitely 
pronounced invalid, and the author boldly destroys 
much that has hitherto been regarded as virtually 
axiomatic. He truly says that it is strange that 
although there is not enough work to go round, “ out 
of every hundred individuals, the material desires of | 
ninety-nine are unsatisfied,’ and then he proceeds to | 
unfold his scheme, on the assumption that most of 
the unsolved problems, national and international, 
1iay best be approached from the point of view of 
wages. 

The book is readable, gives much food for thought, | 
and is characterised by originality, while the sincerity | 
of the author is apparent from commencement to 
conclusion. 

The current theory of wages is traced to its origin, | 
and its development carefully described (Chapter 1.) ; | 
then doubts are thrown upon its validity (Chapter IT.) ; 
after which the real significance of family endowments 
is investigated, and it is shown that it had its origin 
in the remote past (Chapter LII.), but, being dis- 
regarded, it gave rise to a serious wage problem. 
In spite of this, the current theory has been tolerated 
for many years (Chapter IV.), being vindicated only 
by the law of supply and demand (Chapter V.). 
The author condemns as unsound the theory that 
supply balances demand, and affirms that this result 
can never arise spontaneously, because in all pro- | 
duction there must be a time element. Having 
sketched the influence of money on the wages problem 
(Chapter VI.), Mr. Hecht denounces as inadequate | 
all alternative solutions (Chapter VII.), such as the 
abolition of private property, the abolition of profits, 
and the regulation of wages according to output. His 
judgment on Communism is definite and forceful, | 
for he avers that it is ‘“‘ not only a manifest violation | 
of the first moral law, and a policy which will diminish | 
production, but it is a gospel of despair.’’ He there- 
upon proceeds to evolve his new theory of wages | 
(Chapter VIII.), and if his arguments are followed 
closely we realise that the only way in which success 
could be assured would be if all countries agreed to 
give his scheme a trial. This discussion prepares us 
for passing on to the unsolved international problems, 
which are dealt with in Part I1., the general scheme of 
consideration being on the same lines as Part I. 

Having examined the origin of the current theory 
of international trade (Chapter IX.), we are shown how 
Free Trade became introduced (Chapter X.), and then 
we proceed to the influence of international trade on 
wages (Chapter XI.). After being given reasons for 





a fallacious theory of international trade being 
tolerated for so long (Chapter XII.), and having 
briefly explored the influence of money (Chapter 
XIII.), we are introduced to the author’s new theory 
of international trade (Chapter XIV.), which, it is 
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The author’s outspokenness and originality are 
very refreshing, and the manner in which he arrests 
attention is most salutary. For example, while 
exponents of Free Trade will be shocked to read that 
it has reduced wages in Britain, others who had their 
doubts as to the principle if only applied to one 
country, but were ready to advocate universal Free 
Trade, will be equally surprised to find the studied 
opinion advanced that this system would reduce 
wages throughout the world, and ‘‘ we should have the 
grotesque spectacle of similar goods passing one 
another in transit on the high seas.’ All this will 
sound well to the Protectionist, who will not object 
to read that Free Traders commenced as smugglers, 
but will hardly agree that “ Tariffians ""—to use Mr. 
Hecht’s title—originated as “‘ pirates who levied a tax 
on passing vessels’’! ‘Tariff walls round a country 
are only regarded as a temporary expedient, and not 
|a satisfactory answer to Free Trade. 
| When we are assured that three times in his life 
| the unskilled man falls below the poverty line, we 

instinctively admit that the present order demands 
| iumprovement. As we cannot gainsay the statement 
| that “just as a machine wears out and has to be 
| scrapped, so men die and have to be replaced. Sub- 
| sistence must be provided for a woman and children,” 
| ‘we are now ready to consider Mr. Hecht’s scheme of 
|family endowment, which would compel every em- 
| ployer to contribute his proper quota to the main- 
| tenance of dependents, the procedure adopted being 
| similar to that now in force for the insurance of work- 
| people, and incidentally the vexed problem of 
| women’s wages would also be solved. 

We agree as to the desirability of profit-sharing for 
employees, but feel that failure rather than success 
has characterised its adoption, largely because of 
the reluctance of operatives to share in losses inci- 
dental to periods of depression. The successes 
advanced by its exponents have usually been confined 

| to monopolies, or at least sheltered industries. But 
| the author does not hesitate to claim that rationalisa- 
tion must be compulsory, not only in every industry, 
but amongst industries, and, finally, it must be inter- 
national, though he hastens to add that this plan 
does not necessitate either nationalisation or govern- 
ment intervention. 

Having deprecated both Free Trade and _ tariff 
barriers, Mr. Hecht emphasises the necessity for 
reservation of the home market, and claims that 
though British manufacturers have often been re- 
proached for their antiquated methods, when war 
reserved the domestic market this country proved to 
the world that it was able to hold its own in efficiency 
and ingenuity. 

His final conclusion is that “‘ the road to a world 
peace lies in the substitution of international co-opera- 
tion in production in place of international competition 
in trade,’ and he is confident that a self-supporting 
British Empire would promote the peace of the world. 

There is much in this carefully considered work on 
which we have not been able to linger, but there is a 
good deal that deserves close scrutiny on account of 
the originality of the presentation of facts, as well as 
of the novelty of the theories advanced, while the 
courageous and ruthless manner in which conventional 
economics are handled reveals the enthusiast. 

Perhaps the best tribute that we can pay the author 
is to express a desire to see his expedients applied 
and his proposals put to the test, but it appears to us 
that this course would involve the abandonment of 

the present system of party government and of vote- 
catching politics, and, accordingly, its present prac- 
ticability is to be doubted. Having said this, we would 





|} add that it is unlikely that any engineer will regret 
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Italy’s New Short - Wave 
Broadcasting Station. 


A SHORT-WAVE broadcasting transmitting station has 
recently been erected near Rome to enable Italian trans 
missions to be heard in the Italian Colonies and in over 
seas countries which are outside the range of the broad 
casting stations operating on the normal broadcast wave 
bands. The new station, which in its main features follows 
the design of the Marconi short-wave “‘ Beam” trans 
mitter, was supplied by Marconi’s Wireless Telegraph 
Company, Ltd., and was manufactured at the Marconi 
works at Chelmsford. 

Tests were started at the beginning of March, when 
transmission trials on 25-4 m. took place. Weare informed 
that these tests were observed in the Italian Colonies and 
in a number of overseas countries, and that reports received 
from India, Australia, and South Africa remark on the 
stability, the excellent quality, and the great strength of 
the Italian transmitter. Reports from New York also 
testify to the quality of the emissions from the new station 

Arrangements have also been made, so we understand, 
to enable the transmitter to operate on a second wave 
length of 80 m., which is suitable for reception throughout 
the whole of Italy and neighbouring countries, where th« 
normal broadcast wave-band is indifferently received 
The transmissions will normally take place on either 
25-4 m. or 80 m. The wave range of the transmitter is 
from 25 m. to 80 m. (12,000-3750 kilocycles), and pro 
vision has been made for changing over from one wave 
— to another. 

he transmitter is rated to deliver from 9 to 12 kilo- 
watts of unmodulated carrier power to the aerial feeder 
system. The maximum degree of modulation is 70 per 
cent., and at that setting the transmitter is rated at 
9 kilowatts unmodulated input to the feeder. With 
12 kilowatts to the feeder the maximum degree of modula- 
tion is from 55 to 60 per cent. The complete transmitter 
consists of four panels, the first panel being the main 
magnifier unit operative over the whole wave band of 
25 m. to 80 m. The second panel contains the inter 
mediate magnifier and drive units for the wave band 
25 m. to 40 m., while the third panel comprises the inter- 
mediate magnifier unit and drive units for the wave band 
of 40 m. to 80 m., and the fourth is the modulator and sub- 
modulator unit. 

There are two separate transmitting aerials of the 
“Uniform ”’ type. This type of aerial was recently 
developed by Mr. C. 8. Franklin, and is an improved type 
of vertical short-wave transmitting aerial, characterised 
by improved radiation throughout the whole of its length 
There is one aerial for the 25-4 m. transmission and another 
for the 80 m. transmission. Both aerials are suspended and 
insulated from a triatic slung between two masts 20#0ft 
in height and 400ft. apart. 

The energy from the transmitter is conveyed to the 
two aerials by two separate copper feeder systems identical 
with those used in the Marconi *“ Beam’ system. The 
feeders consist of two concentric copper tubes insulated 
from each other by means of porcelain insulators, and 
accurately spaced throughout their whole length. The 
inner tube carries the high-frequency energy while the 
outer tube, which is carried on iron stanchions, is at earth 
potential. The aerial ends of the feeders terminate in 
aerial coupling boxes situated under the vertical aerials. 
The coupling boxes contain inductances which are used 
to couple the aerials in the correct impedance relation 
to the feeders, in such a manner that the aerials act as 
pure resistance loads on the transmitter, and reflected 
waves with their attendant losses are avoided. The speech 
or musical programmes received over the land lines from 
the studio in Rome will be amplified by two separate speech 
amplifiers to bring it up to sufficient level to modulate the 
transmitter fully. 








SIXTY YEARS AGO. 


SIxTy years ago knowledge concerning the resistance of 
ships and the power required to propel a proposed design 
at a given speed was still very meagre and unco-ordinated. 
Naval architects still pinned their faith very largely to 
Newton’s “ solid of least resistance.’’ Froude had, how- 
ever, begun his experiments on models and the British 
Association had appointed a committee to investigate the 
best means of arriving at the desired extension of know- 
ledge. At the spring meetings of the Institution of Naval 
Architects—reported in our issue of April 15th, 1870 
Mr. C. W. Merrifield reviewed the position as it then stood. 
Mr. Froude, a member of the British Association Com 
mittee, had approached the Admiralty with a view to 
obtaining financial assistance for the continuation of his 
model experiments. He seems to have taken this action 
independently of the other members of the Committee, 
the majority of whom strongly favoured full-sized experi 
ments. The Committee as a body urged the Admiralty 
to permit experiments to be conducted on certain of her 
Majesty’s ships in the fiords of Norway or on the inland 
waters on the West Coast of Scotland. The Admiralty, 
however, would not give its consent to the proposal, but 
it sanctioned the carrying out of model experiments by 
Mr. Froude. The Committee, although disappointed at 
the turning down of the proposed full-scale experiments, 
welcomed the extension of knowledge which, it felt assured, 
would accumulate from the tests with models. It 
evident, reading the discussion which followed Mr. Merri 
field’s remarks, that even at that date several naval archi- 
tects had grave doubts as to the value of model experi- 
ments, and were suspicious of the fact, now established, that 
the translation of the model results to the full-scale size 
was not a simple matter. Instances were quoted in which 
direct evidence revealed a total reversal of results between 
small and large-scale experiments. Mr. Froude was 
present at the meeting and had to confess that the feeling 
of the members seemed to be against model experiments. 
He argued, however, that with extreme care and patience 
and by a strict adherence to the “law of appropriate 
velocities *’ results obtained from model experiments 
would give very close correspondence with full-scale con- 
ditions. It may be added that to-day, in spite of the great 
extension of small-scale investigations, the law of com- 
parison is still not definitely established and that full 
scale research on the resistance of ships is still desirable 
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N.W. RAILWAY OF INDIA—EXPERIMENTAL ENGINES 
THE VULCAN FOUNDRY LTD., NEWTON - LE - WILLOWS, ENGINEERS 


(For description see opposite page. ) 
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North-Western Railway of India— 
Experimental Four-Cylinder 
Engines. 


Tue engines illustrated on the opposite page have 
recently been built for the North-Western Railway of 
India by the Vulean Foundry, Ltd., Newton-le-Willows. 
Their design is based on the new Indian standard “ X C ”’ 
4-6-2 type, two-cylinder, heavy passenger engines. They 
are, however, somewhat heavier and more powerful, have 
four instead of two cylinders, and work at a higher boiler 
pressure. Two types known as the “X81” and the 
“X82” have been built, the first named being fitted 
with Caprotti valve gear and the second with Lentz rotary 
valve gear. Otherwise the engines are identical. One 
engine of each type has been constructed with the inside 
cranks arranged at 180 deg. to the outside cranks in the 
usual way. In the second engine of each type the inside 
cranks are arranged at 135 deg. to the outside cranks, 
thereby producing eight impulses per revolution of the 
driving wheels, as compared with four impulses in the first 
arrangement. The engines are generally in accordance 
with the new Indian standards, but, in addition to the 
usual fittings, they are equipped with the Superheater 
Company’s multiple valve regulator header and sand gun, 
the second-named device being provided for cleaning out 
the boiler tubes when the engine is running. Wind screens 
are fitted at each side of the smoke-box, and are so arranged 
that the smoke from the chimney is deflected clear of the 
driver's line of vision when the engine is coasting or 
running at low cut-offs. Equipment for both coal and oil 
firing is provided. The tender is fitted with a “ filtrator ”’ 
supplied by Filtrators, Ltd., for the treatment of the feed 
water to prevent the adherence of scale to the boiler plates. 








A Contraflow Gravel Washer. 


WE recently had an opportunity of inspecting, in the 
course of construction, the gravel washer represented in 
the drawing below, which has been made by Hardy and 
Padmore, Ltd., of Worcester, for service in a Buckingham- 
shire pit. It has a capacity of about 30 tons an hour, 
and is chiefly noteworthy on account of the cascade system 
used for the distribution of the washing water. 

As will be seen from the drawing, the washer is of the 




















in which there is a baffle or division plate. On one side of 
the baffle there is a small bucket elevator for the removal 
and delivery of the sand. On the other side there is accom- 
modation for the reception of the sandy water, and in this 
comparatively quiet compartment the sand settles, and 
then passes under the bottom edge of the baffle to the 
elevator. The separator, it will be seen, is mounted on 
wheels, so that it can be moved out of the way when 
unscreened gravel is being discharged from the doors A. 
Mounted on a spindle swung from a beam above the 
screens, there is a long row of little rollers, which bear on 
the outside of the screen. They serve the purpose of 
knocking out of the holes any pebbles which jam half-way 
through, and thus maintain the efficiency of the screen. 

Taken as a whole, this machine struck us as being a 
good engineering job. It is well proportioned, and well 
made. 








Institution of Chemical Engineers. 





THE annual report and accounts of the Institution of 
Chemical Engineers for the year 1929, which were pre- 
sented to the eighth annual corporate meeting of the 
Institution at the Hotel Victoria, London, on Friday, 
April 4th, indicated the maintenance of the steady progress 
which this body has made since its inception. The member- 
ship at the end of 1929 was 598, as compared with 535 a 
year previously. The Council of the Institution continues 
to press for the extension of education in chemical engi- 
neering. During the year a course in chemical engineering 
at King’s College, London, was established, and the 
Council recognises the course as exempting from the 
Institution examination those students who complete it 
with credit. The Institution has an appointments bureau. 
The number of suitable vacancies placed before the bureau 
has been considerable, and several satisfactory appoint- 
ments have resulted. The number of junior appoint- 
ments arranged has increased greatly, but the results in 
this category have not been so satisfying, the demand 
noticeably emphasising a higher engineering qualification 
than the average graduate possesses. An invitation has 
been sent to the American Institute of Chemical Engi- 
neers for its members to pay an official visit to England 
during 1932. The Council of the American Institute has 
accepted the invitation, and is taking steps to ensure a 
large representation on that occasion. 

Mr. J. Arthur Reavell, who was President during 1929, 
was re-elected to that office for the ensuing year. “‘ The 








Cracking of Petroleum Oils and 
Low-Temperature Coal Tars. 


A paper on “ Cracking of Petroleum Oils and Low- 
temperature Coal Tars,”’ was read by W. H. Jones, B.Sc., 
M. Inst. P.T., before a meeting of the Institute of Fuel, on 
Wednesday, April 9th. 

At the outset the author explained that the distillation 
of crude petroleum to meet the rapidly increasing petrol 
demand resulted in the production of proportionately 
large quantities of kerosene, gas oil, and fuel oil, for which 
there was only a very limited demand, and it was well 
known in the industry that by subjecting such residual 
oils to heat and pressure, decomposition of the hydro- 
carbons of which they are composed would occur, and 
result in the production of other hydro-carbons resembling 
the original crude and including low boiling fractions, 
similar in composition to natural or “ straight-run ”’ 
petrol. This reaction under heat and pressure is known 
as “‘ cracking.” 

The practical applications of this method in oil refining 
offered many difficulties from an engineering standpoint, 
and, further, crude oil was so plentiful and cheap that the 
production of petrol by the cracking method did not show 
competitive results against the production of petrol by 
the ordinary distillation of crude petroleum, and it was 
not until after the war that marked developments occurred. 
To-day, about one-third of the world’s petrol output is 
produced by the cracking method. 

Cracking processes may be divided into two main groups, 
namely, vapour-phase processes, and liquid-phase pro- 
cesses, both of which are referred to in the paper, and three 
of the more prominent processes are described, namely, 
the Gyro process, the Cross process, and the Dubbs 
process. Useful data concerning the results of residual 
oil cracking of typical oils, products derived from crack- 
ing, &c., are given in the form of tables. Cracked petrols 
have a much higher aromatic content than “ straight- 
run ’’ petrols from the same crude oil, and, in consequence, 
are considered superior in quality and often command 
higher prices. All cracked petrols can be commercially 
treated to meet any desired market specifications with 
sulphuric acid, caustic soda, sodium plumbite, and water, 
followed by fire and steam distillation. 

Furnace or Diesel oil is obtained by the distillation of 
the pressure distillate or crude petrol produced in the 
cracking process, and is an oil of narrow boiling range, 
which may be sold as fuel in domestic furnaces or for Diesel 
oil engines. It may also be re-cracked to give additional 
yields of petrol. 
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revolving drum type, and is combined with a set of screens 
and a separator for separating sand from the water. The 
drum, or barrel, is 10ft. long by 5ft. 6in. in diameter, made 
of 4 in. mild steel plate. It is supported by turned track 
rings 3in. thick by 8in. wide, which rest on rollers running 
in phosphor bronze lined bearings. At the centre of the 
length there is a large circumferential sprocket wheel for 
the Ewart chain that drives the drum from a countershaft. 
The drum makes about four revolutions a minute. Into 
this drum the dirty gravel is fed at one end, while the 
washing water is supplied at the opposite end. The two 
flow in opposite directions and consequently the nearly 
clean gravel encounters the cleanest water and the dirty 
gravel is roughly washed by the dirty water. 

Inside the drum there is a double-threaded helix of 
“ blading,” formed of plates stood on edge. This blading 
has a depth of 6in. at the charging end, and is increased 
by steps, as shown in the drawing, to lft. at the outlet 
end. The result is that while the gravel is gradually 
worked forward by the helix, the washing water cascades 
over the several steps of the helix to wash backward the 
dirt in the gravel. As a consequence, the dirty water cannot 
work back to the outlet end and contaminate the final 
product. 

The gravel, on arriving at the discharge end of the 
barrel, is picked up by a series of radial paddles, and is 
dropped on to the outside of a conical chute, which leads 
it into the screens. The dirty water, going in the opposite 
direction, flows over the lip of the drum and runs to waste. 

The screens are, it will be seen, virtually a continua- 
tion of the washing drum, and rotate with it. There is 
first a short section of plain cylindrical plating, followed 
by a drum with 4 in. perforations, and then another part 
with l}in. holes. Running down the centre of the drum 
there is a pipe, fitted with nozzles, that is supplied with 
water under pressure to assist in the separation of the 
sand from the gravel. This water supply is, by the way, 
quite separate from that used in the preliminary washing 
of the gravel, which is at low pressure. 

The plain plated part of the screens is provided with a 
series of openings that may be closed with doors, as indi- 
cated at A A, so that in the event of it not being desired 
to screen the product, it may be discharged directly through 
these openings. With the openings closed, the material 
goes on to the screens, and is sorted into its several sizes. 
The small stuff, which, of course, comes out first, drops 
down into a separator, for the separation of the water 
from the sand. This device takes the form of a hopper, 


HARDY AND PADMORE CONTRAFLOW GRAVEL WASHER 


Réle of Science in Industry’ was the subject of Mr. 
Reavell’s presidential address. In it he dealt with scientific 
activities in a wide range of industries, including wool, 
leather, agriculture, building, varnishes, metals, oil, &c., 
and finally made an interesting reference to the importance 
of proper scientific representation on boards of directors, 
whilst at the same time warning the scientists against any 
attitude of superiority on their part towards commercial 
and financial considerations. 

One of the matters referred to in™connection with the 
building trade was the investigation of the reasons for the 
cracking and disintegration of breeze blocks formed by 
cementing together particles of furnace clinker with 
Portland cement, and used in internal walls, the cracking 
in some cases having been such as to render the demolition of 
structures necessary. Investigation had shown that the 
failure was due to unburned or partially burned coal in 
the clinker. All the breeze blocks did not disintegrate in 
the same way, however, although unburned coal was 
present in the clinkers from which they were made, and it 
was shown ultimately that particular kinds of coal were 
the cause of the trouble ; the defect was found to occur if 
clinkers made from coals which were liable to spontaneous 
combustion were employed. 

Following the President’s address, Mr. H. Tongue pre- 
presented a paper on “ The High-pressure Equipment of 
the Chemical Research Laboratory, Teddington.” 

In the evening the Institution held its annual dinner 
at the Hotel Victoria. About 300 members and guests 
attended it, and on all s:des we heard appreciation of the 
excellent arrangements made for their entertainment. 
“The Institution of Chemical Engineers" was proposed 
by Viscount Leverhulme, and was replied to by Mr. 
Reavell. Sir Josiah Stamp gave the toast of ‘‘ Science and 
Industry,”” to which Dr. F. E. Smith and Dr. Herbert 
Levenstein responded. Finally, Sir Alexander Gibb pro- 
posed the health of the President, to which Mr. Reavell 
briefly but effectively replied. 

On the previous day, April 3rd, Messrs. J. T. Dunn and 
B. Moore presented a paper on “ Pulverised Fuel.” 








Tue Ministry of Transport is considering two alterna- 
tive sites for the proposed road bridge over the Forth at 
Queensferry. Sites at Kincardine and at Bowhouse, 
Alloa, have been surveyed. 


The latter part of the paper deals with low-temperature 
coal tars, including all primary tars from the distillation 
of coal when the temperature of distillation is limited to 
the extent that substantial decomposition or cracking of 
the liquid products does not occur in the distillation 
process. Experiments on the production of petrol from 
primary tars carried out at the research station of the 
Universal Oil Products Company, Chicago, are referred to 
and statistics given. 

It is stated by the author that, as far as is known, the 
cracking of low-temperature coal tars has never been 
carried out on a commercial basis, but a cracking unit of 
300 barrels a day capacity has been erected for this purpose 
for use in connection with a low-temperature carbonisa- 
tion installation in Belgium. This is a new installation 
and has not been in operation long enough to produce 
sufficient tar to crack, but it is anticipated that operations 
on low-temperature tar will commence shortly, and the 
results are being looked forward to with considerable 
interest as proof of the feasibility of commercially crack- 
ing primary coal tars into high-grade motor fuel, as a 
practical and profitable process. 

It is generally agreed that the ultimate commercial 
success of the treatment of coal by low-temperature 
carbonisation, depends mainly upon the development of 
the processes suitable for converting the tar into other 
products which will have an increased commodity value, 
and which will sell at a higher price in the open market 
than the tar from which they are made. An account is 
given by the author of the equipment provided for one 
method of such conversion. 








AN important scheme for the improvement of shipping 
facilities on the Tees was revealed at a recent meeting of 
the Tees Conservancy Commissioners, held at Middles- 
brough, when Mr. J. H. Amos, the general manager, 
reported the terms of a draft agreement with the Imperial 
Chemical Industries, Ltd., Millbank, London, for an 
option to the company to purchase 267} acres of foreshore 
at Port Clarence for the proposed construction of a large 
wet dock, together with the erection of chemical works, 
and also for the deposit of the company’s waste material 
on the Tees tidal foreshore for reclamation purposes. 
The Commissioners decided to authorise Mr. Amos to meet 
Mr. J. H. Wadsworth, director of the company, with a 
view to settling several outstanding matters in connection 
with the draft agreement. 
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Operating Results with the Recent 


Extensions at Barton Power 


Station.* 


By H. L. GUY and H. C. LAMB 
(Concluded from page 378.) 
Tests oN TURBINE AND Freep HEATING SysTEM. 
THE results of the tests are presented in Tables V. and 
VI. a and VI. b, the first of which summarises the observa- 


TABLE V. 





increased by 10-94 per cent. and 11-69 per cent. respec- 
tively over and above that which would be obtained with 
no feed heating. In other words, the steam consumption 
corresponding to Tests 3 and 5 without feed heating are 
9-062 Ib. and 8-806 Ib. per kW-hour respectively. 

Under normal conditions and during the tests the total 
load on the turbine is divided between the main generator 


and the auxiliary generator. The efficiencies of these are 
therefore given separately in Table VI. c to enable the mean 
efficiency under the test conditions to be determined. 

In Table VI. 6 the turbine efficiencies for Tests 3 and 5 
are given relatively to adiabatic expansion, based on the 
heat drop deduced from the most recent steam tables of 
importance. 


Tests on Turbo-alternator.—Observations 





1 Test No. l 2 3 4 5 
2 Date es es 17.7.29 18.7.29 18.7.29 18.7.29 31.12.29 
3 Duration, minutes . 180 120 120 120 96 
4 Nominal load, per < r cent 60 100 80 0 80 
Turbine reading: 
5 Pressure at stop p valv , Ib. /sq. in. g. 367-4 366-9 359-5 372-4 
6 Pressure after governor valve, lb./sq. in. ‘g. 249-9 352-8 60-6 352-2 
7 Temperature before stop valve, deg. Fah. 712-4 705-4 727 691-7 
8 Superheat at stop valve, deg. Fah. 271-5 264-6 I 249-5 
9 Mean absolute pressure at exhaust at 30in. bar. and 
32 deg. Fah.,in.Hg. .. . ‘ 1-414 1-832 1-659 1-312 1-047 
Feed heaters— 
id Temperature of condensate, deg. Fah. .. . 86-5 95-04 2-45 84-83 
il Temperature inlet to No. 2 heater, deg. Fah. 140-3 162-67 152-10 131-02 150-6 
12 Final feed temperature, deg. Fah. : 293-2 329-7 316-2 269-05 31 
Electrical readings— 
13 Units generated by main generator, kWh. . 72,218 80,042 68,153 29,813 56,232 
14 Units generated by auxiliary generator, kWh 1,382 1,228 1,167 920 S48 
15 Units used by fan motor, kWh.. ‘ 302 164 133 
16 Net units pees kWh 80,968 69,156 30,733 56,947 
17 Power factor 0-39 0-85 0-83 - 
18 Average load, kW 40,484 34,578 15,366 35,600 
Water measurements— 
19 Total water weighed, |! 845,550 700,750 332,030 565,610 
20 Ejector steam, Ib. — 4,392 2,194 — 2,180 1,740 
21 Gland water, Ib. . — 2,200 — 2,220 —2,184 2,030 
22 Correction for surge tank “9 Tb.. — 24: — 752 — 982 -202 697 
3 Net steam consumption (19)+(20)+ (21)- a (22), . 751,984 838,206 695,354 327,464 560.143 
Tasie VI. a.— Deductions. 
1 Test I 2 3 4 ; 
2 Test steam consamption (23 + (20). egy kWh ; 10-217 10-352 10-055 10-655 9-836 
3 Total heat at stop valve, B. Th. U. ‘ ee 1,375°4 1,370-5 1,371-7 1,383 -6 1,364-0 
4 Total heat of feed leaving No. 4 feed he vater, B.Th.U. /Ib. 262-5 300-4 286-3 237-9 281-0 
5 Net heat supplied=(3)—(4), B.Th.U./lb. . 1,112-9 1,070-1 1,085-4 1,145-7 1,083-0 
6 Test heat consumption, B.Th.U./kWh . 11,370-5 11,077 -6 10,913-7 12,207-4 10,652 -7 
7 Test thermal efficiency = 3412 (6), per cent. 30-01 30-80 31-27 27-95 32-03 


tions obtained, while VI. «a and VI. 6 give the deductions 


from these observations. 


Paste VI. b.—-Adiabatic Turbine Efficiencies at Economic 


Rating. 
Test No ware 3 5. 
Combined efficiency 
of main and house 
service generator, 
per cent. 7 96-62 96-387 
Stop Gov. Stop Gov. 
No Authority. valve to valve to valve to valve to 
exhaust. exhaust. exhaust. exhaust. 
I Callender, 1930, 
per cent. “< 85-22 85-62 83°94 84°45 
4 Mollier, 1929, 
per cent. 85-28 85-65 83-93 84-48 
3 A.S.M.E., 19% 29, 
per cent. 85-60 86-08 84-10 84-84 





It should be emphasised that the figures given relate 
to the actual conditions as run, no correction of any sort 
having been introduced to adjust the test results to the 
contract conditions or to allow for the temperature drop 
to and from the weighing tanks, or for the diversion of the 
heater drain to the weighing tanks. From Table VI. a it 
will be observed from Test 3 that the thermal efficiency of 
the set at economic load and under summer conditions is 
31-27 per cent., corresponding to a heat consumption of 
10,913-7 B.Th.U. per hour. Under winter conditions, 
Test 5, the thermal efficiency rises to 32-03 per cent. with 
a heat consumption of 10,652-7 B.Th.U. per hour. 

Although the feed heaters were in operation during the 
test, the thermodynamic efficiency of the turbine relative 
to adiabatic expansion can be obtained by an application 
of the analysis developed by Baumann, by which the 
increase in steam consumption can be determined, which 
is occasioned by the feed heater and drainage system 
employed during the test. 

The following additional test data are given to enahle 
the necessary calculations to be made for Tests 3 and 5 : 

Test. 
3. 5. 
Temperature rise in No. 1 heater, deg. F. 38-3 .. 51-4 
Drop in temperature to and from measur- 


ing tanks, deg. F. 6-9 6-9 
Temperature rise in No. 3 and 4 feed 
heaters -- 184-6 184- 


It is necessary to sialiteen for the small variation in surge 
tank water quantity, and for the fact that if the turbine | 
were operated without the feed heaters the high-pressure 
gland steam would be by-passed back into a low stage of 
the turbine. The latter can be justly allowed for by 
assuming that the observed temperature rise in the gland | 
heater is to be obtained in the feed heater placed after it. 
The losses due (1) to radiation from the feed heater system, 
(2) to steam pressure drop to the feed heaters, (3) to venting 
of the feed heaters, and (4) to the fact that the total 
temperature rise is unequally divided between them, 
introduce a correction of the second order which can justly 
be covered by a “ radiation factor ’’ of 5 per cent. Thus 
it can be shown that as a result of the feed heating per- 
formed during Tests 3 and 5 the steam consumption was 
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The variation between the figures based on the work of 
the various authorities cited leads one to hope for an early 


Tasxe VI. c.-Generator Efficiencies in Accordance with BES A 


Specification No. 269-1927 


Load in per cent. of M.C.R., 

per cent. - . " iw nO low 
Main generator (0-85 P.F.). 

per cent. 05-65 96-60 96-95 96 - 66 
House service gener rator (0-90 

P.F.), per cent. 80-4 92-13 93-45 04°15 


and successful conclusion to the work of the International 
Steam Tables Conference held at the Institution of Mech- 
anical Engineers in London in July, 1929 


Paste L. 








Station OPERATION AND OPERATING RESULTS. 


In order to enable the operating results of the exten- 
sions at Barton to be assessed and to make generally 
available the considerable amount of data necessary to 
develop an ordered system of station thermal accounts, 
details are presented and analysed relating to each of the 
concluding six months of 1929. The seasonal variations 
of a year are therefore covered, but not duplicated. The 
method adopted consists broadly in separating the engine- 
room performance into engine-rooms A and B, determining 
the efficiency of the common boiler-house, and by com- 
bining this with the former, determining the efficiency 
of Station A and Station B separately. The overall 
station efficiency is also obtained from the kilowatts 
generated, the coal consumed and its average gross calorific 
value. If this overall efficiency is compared with that 
obtained by combining the separate efficiencies of Station 
A and Station B a check is provided on the whole analysis, 
since @ comparison is thus obtained of the combined 
station efficiency deduced by two entirely different 
methods and largely from two different sets of observa- 
tions and data. 

The following comments on the various items in Table 
L, M and N are made to elucidate the methods of station 
and plant operation. They also illustrate the method of 
analysis adopted in this paper. The data are given in the 
tables in the order in which they are employed in deducing 
the results recorded. To facilitate reference the following 
plan has been adopted. Figures shown in brackets thus 
(15) refer to the item in the table under discussion. Where 
the number is preceded by a letter thus (M15) the letter 
indicates which of the three tables L, M or N contains 
that particular item. 


Borer-HovusE ANALyYsis, TaBLE L. 


Readings are logged at one-hour intervals. 

The steam pressure and temperature, items (1) and (2) 
of this table, are the average of those recorded at the boiler 
stop valve ; all such figures are weighted averages. 

Item (5) is the total steam delivered to the engine 
room, and is therefore less than the metered feed water by 
the boiler-house losses. The latter averaged 3-08 per cent. 
of the total metered feed for the six months, and was 
obtained by separating the measured make-up into boiler- 
room and engine-room loss. 

The value to be attached to station operating results 
depends so very much on the adequacy of the routine 
employed in ‘‘ sampling *’ and in determining of calorific 
value, and on the care with which it is carried out, that 
the procedure and experience at Barton will be given in 
some detail. 

The fuel is delivered either in railway wagons, box 
boats or lighters, and consists of rough dry slack, fine 
slack, washed slack and coke breeze. The fuel is weighed 
into the bunkers each day. At midnight the bunkers are 
levelled off and the stock is estimated by the drop in level 
below a datum line and the known capacity of the bunker. 
This operation is carried out by the charge engineer, the 
levelling being done by two trimmers under his personal 
supervision. 

Sampling takes place either immediately before 
immediately after weighing. The sampling is thus carried 
out with the fuel in the condition in which it is weighed, 
and the two important factors—weight and calorific value 
of the fuel entering the station are directly co-related. 

In sampling care is taken to maintain definite size 
weight ratio, the necessary condition being that the weight 
of a sample must be large compared with that of the 
largest piece of shale or inert matter present. For instance. 
for lin. slack the minimum weight of sample is 50 Ib 
This gives an accuracy of + or — | per cent. The sample 
is crushed and subdivided by quartering. All later reduc 


Botler-house 








l 2 3 ‘ 5 6 7 8 
“Date, 1929, months . July August September October November | December 
1 Average pressure at boiler stop valv e, Ib. /sq. in. g. 373 373 374 376 376 376 
2 Average temperature at boiler stop valve, 4,2 Fah... 704 698 704 707 703 712 
3 Average a at feed water to economiser, 
deg. Fah. <2 om 8s % 27 277 264 
4 Boiler steaming hours, hours. 3,447°75 3,494-25 4,045- 
5 Total steam delivered to ¢« ngine- -room (fee d water 
meters), lb. oe P «+ ee» ee 817,155,200 297, 100,100 302,168,000 345,614.5 
6 Total fuel consumed, tons ‘ 17,782 16,363 16,542 19,071 9: 
7 Moisture in fuel as weighed, per cent. ; ee 5-9 6-2 4-8 5°s . 
8 Dry ash by analysis, per cent. ine. ee 14-2 14-0 15-6 15 14- 
9 Average higher calorific value, B.Th.U. /Ib. «» «« 11,580 11,570 11,562 11,503 11,557 11,560 
10 Pounds of steam delivered to engine-room per pound 
of fuel, Ib. ; 7-96 8-10 8-16 8-09 7-99 7-72 
1 Heat supplied per pound of steam, B.Th.U./l b. 1,155-4 1,124-5 1,124-6 1,139-6 1138-4 1,165- 
12 Boiler-house plant load factor, per cent. , 78-09 78-62 82-27 80-20 82-40 81-25 
13. Boiler-house efficiency without auxiliaries 
(5) (11) : a - eae ; - , 
(6) x 2240 x (9)’ per cent. .. 70°46 78°78 70°36 a0-19 st 8 78-01 
14 Net boiler-house efficiency, including boiler-house 
auxiliaries, based on (13), per cent ° oe 77-42 76°79 77-55 78-29 78°23 76°71 
15 (13) (100% — a corrected boiler-house iti’ 
(without wee pe per cent. ss 78-67 78-20 78-53 79-65 79-59 78-20 
16 (14) (100% — a corrected boiler-house efficiency 
(ineludin, euxiliories), per cent. 76-65 76-23 76-74 77-76 77-55 76-11 
17 Number of boiler hours .. 1,402-25  1,242-25 875-5 1,033 -0 1,185-5 1,271-2 
18 Number of boilers started up from cold .. 24 25 26 38 26 28 
19 Coal for starting up boilers and banking, toms. 273 260 220 265 261 295 
20 Net fuel for steaming purposes, tons .. . 17,509 16,103 16,322 18,806 21,132 21,478 
21 Boiler-house efficiency based on (13), but corrected 
for (20), percent. .. 80-68 80-09 80-42 81-28 81-26 79-99 
22 ‘Final flue gas temperature at base of stack, ‘deg. Fah. 296 295 298 297 298 296 
23 Average CO, content at base of stack, per cent. 11-3 Niel 11-2 11-3 11-6 11-6 
24 Caleulated boiler efficiency deduced from flue oar 
—5 per cent. for other losses, per cent. 83-8 83-8 83-7 83-8 83-9 83-9 
25 Dry ash trucked off as pe of fuel burnt, per 
cent. 14-9 15-52 15°8 17-00 15-25 15-30 
26 Unconsumed carbon in dry ash, per cent. ici, “altel 14°3 13-2 12-4 13-7 14-2 14-2 


It should be noted that, averaging the three values for 
the steam conditions before the stop valve and the vacuum 
at the turbine exhaust, the turbine efficiency under the 
summer conditions of Test 3 is 85-37 per cent. This 
figure becomes 85-78 per cent. if the heat drop from a point 
before the first nozzle to the average vacuum at the 


exhaust flange is considered. The corresponding average 


values for the winter conditions of Test 5 are 83-99 per 


tions in size are performed by grinders and end runner 
mills, until a final sample, ground to 60-mesh, is presented 
for analysis. At no stage is the bulk of the sample reduced 
by quartering below that appropriate to the size of the 
largest particle it contains. Wet coal, such as washed slack, 
is crushed and quartered and the external moisture deter- 
mined by air drying at 75 deg. Fah. before final crushing. 
The number of wagons or boats sampled weekly is about 





cent. and 84-59 per cent. respectively. sixty and the work of sampling demands the continuous 
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attention of one man. The number of samples which is 
passed to the laboratory for calorific value determination 
average about twenty per week. The sufficiency of the 
method of sampling employed has been investigated and 
demonstrated by spec "iat tests, in which both the normal 
number and five times the normal number of samples 


capacity of each boiler, and its running hours for the 
month. 

Various assessments of the boiler-house efficiency are 
given in the table. In all cases where the term “ boiler- 
house efficiency ” is employed it should be remembered 
that it refers, not to quantity of steam generated, but to 





These allowances amount approximately to 1 ton of coal 
per 2000 Ib, of water stored in the boiler, but excluding 


the economiser. It will be observed that the consumption 
of coal under these heads for the six months reviewed is 
1-42 per cent. of the total fuel consumed. Of course, all 
values of station efticiencies given in the tables include both 





were taken. The calorific values deduced from these two | the quantity of steam delivered to the engine-room. On these losses. The boiler-house efficiency, without 
Paste M.—Hngine-room. 

1 2 $ 4 ) 6 7 » ” 10 11 12 13 14 
Date, 1929, month . . , ‘ July August September October November December 
Engine-room .. aoe gaia A B \ B A h B A B A B 

i Average pressure at stop valve, Ib. fag. i im. g. $54 363 353 367 354 359 358 360 357 363-7 355-7 363-5 

2 Average temperature at stop valve ee. Fah. 678 691-5 677 692 698 685 700 698 68 683 696 696 

3 | Average pressure at exhaust, in, Hg. abs... .. 1-472 1-251 1-312 1-069 1-467 1-195 0-960 0-86 0-836 0-799 0-822 0-856 

4 Average circulating water inlet ss trearcteaae 

: deg. Fah. 72°8 72-8 68-2 68-2 69-9 69-9 56-0 56-0 48°57 48°57 44°37 44°37 

5 Average feed water temperature "from engine 

room, deg. Fah. .. . és 200 290-2 202-9 299 204 303-2 200 304 194-5 304-5 197-8 273 

6 Units generated i main generator, ‘kWh 14,397,000 | 13,770,000 7,392,000 19,988,000 7,546,000 | 19,952,000 | 12,363,000 | 19,936,000 | 14,106,000 | 21,943,000 14,881,000 | 21,039,000 

7 Units generated by auxiliary generators, kWh 383,300 291,400 259,400 395,600 281,500 395,600 419,600 362,300 400,100 421,800 425,400 380,100 
Total units generated (6)+ (7), kWh 14,780,300 14,061,400 7,651,400 | 20,383,600 7,827,600 | 20,347,600 | 12,782,600 | 20,298,300 | 14,506,100 22,364,800 15,306,400 21,419,100 

% Engine-room and boiler-house auxiliaries and 

service, kWh oa 937,530 658,070 602,830 829,070 638,940 763,180 988,240 684,490 1,087,490 866,820 1,151,050 856,000 
10 Engine-room and boiler- house auxiliaries and 
service in pe reentage of total (8) oe 6-34 4-68 7°88 4°07 8°16 3°75 7-73 3-37 7: 3°88 4-00 
Ml Units sent out by feeders, kWh 13,842,770 13,403,330 7,048,570 19,554,530 7,188,560 19,584,420 11,794,360 19,613,810 13,418,610 21,497,980 20,563,100 
12 Monthly machine load factor of main set, per cent 69-26 77-25 70-53 84-34 74-03 87-09 81-30 94-59 78-30 97-5 95-90 
13 Monthly engine-room load factor, per cent. 28-87 46-54 31-36 70-97 32-17 71-29 29-75 68-90 35-30 74°15 69 - 66 
4 Average steam consumption — units generated, 
: Ib. /kW .. 11-134 10-261 11-045 10-124 11-108 10-172 10-453 9-873 10-689 10-147 10-56 9-896 
15 Average poe consumption per units gene rated, 
: B.Th.U. 13,247 11,338 13,102 11,095 13,288 11,071 12,558 10,806 12,832 11,018 12,70) 11,133 
16 Average + mia eftic iency of engine -room ‘(units 
- generated), percent. . 25-76 wO-10 26-05 30°75 25-67 30-82 7-18 41-58 26-58 30-97 26-85 0-65 
17 Loss in steam piping between boiler and turbine 
stop valves, percent. ..  .. . ++ 2-126 1-042 1-79 0-516 0-785 1-642 0-762 0-88 1-35 1-62 1-33 134 
. f ~~ -_—e M17 
18 (16) ( 100%—", ) (100%-", 1), per cent. 25-24 29-64 26-62 w-44 25°31 30-26 26-9 31-17 26-40 30-72 26°67 Wd 


methods of sampling agreed with each other within 
1 per cent. 

The average gross calorific value of the fuel as weighed 
is arrived at by taking into account the respective weights 
and calorific value of all coals consumed. The Mahler 
bomb method of determining calorific values is adopted in 
the laboratory at Barton station, and the technique 
recommended by the Fuel Research Board is fully and 
rigidly carried out. The Barton determinations of calorific 
value are systematically checked against bomb determina- 
tions made at Stuart-street. This check procedure enables 
any unexpected source of error to be immediately brought 
to attention for investigation. One such interesting case 
arose from the presence of free hydregen in the oxygen 
used for the bomb. This fact could not be detected by 
exploding the oxygen in the bomb, i.c., by “doing a 
blank.”” It may be added that the oxygen which gave 
trouble came from a cylinder evidently produced by the 
electrolytic process and sent into the laboratory by 
mistake. No difficulty of this kind has so far been 
encountered when using oxygen produced by the lique- 
faction of air, this being quite free from any combustible 
matter. 

The combustible in the ash is determined from samples 
taken from wagons as the ash is trucked away. The 
aggregate of the daily samples for the week is broken up, 
not less than 56 Ib. passing through the crushers. A 5 Ib. 
sample is used to determine the moisture content. The 
dry ash is then pulverised and quartered down to 4 oz., 
which is finally ground to pass through a 60-mesh. The 
unconsumed matter in the ash is determined on a 2-gramme 


the other hand, these efficiencies are based on the steam 
conditions at the boiler stop valves and, therefore, do not 


| include friction and radiation losses in the boiler-house 


piping and fittings. Whereas the efficiencies in items (13) 
and (14) are derived directly from the metered feed water, 


| the efficiencies of items (15) and 16) are based on the mean 


auxiliaries and based on metered feed, after deduc ting coal 
for banking and starting up boilers from cold, is given in 
item (21) and averages 80-62 per cent. for the six months. 
The preceding results can be checked approximately from 
the basis of the flue gas leaving temperature and its CO, 
content. Items (22) and (23) give the necessary data from 
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of the steam quantities as measured by the feed water 
meters and by the method of determining the condensate 
returned from the engine-room outlined in discussing 
Table M. The mean so obtained represents a closer deter- 
mination than either of the foregoing taken separately. 
The losses incurred in *‘ banking” and bringing up the 


Taste N.—WStation Analysis. 
l 2 4 5 6 7 S 
Date, 1929, month. July August Septe ~nber x October November December 


Condensate returned from engime-room, Ib 


. 308,850,300 290,870,000 293,931,300 


334,054,500 381,977,300 373,725,260 





l 
2 | Make-up water, Ib, 12,682,400 10,899,000 11,134,900 13,159,000 13,755,300 13,043,100 
3 | Total of items (1)+(2), Ib. . 321,532,700 301,769,000 305,066,200 347,213,500 395,732,600 386,768,360 
4 | Net metered feed to boilers, Ib. . . 328,135,200 306,267, 100;/311,610,000 351, 961, 400 402,699,300 392,977,400 
5 | Make-up in percentage of boiler feed (4), per cent. 3-87 3-56 3-58 3-74 3-42 3-32 
6 Difference [(4)—(3)] : (4), per cent 2-01 1-47 2-10 1-35 1-73 1-58 
7 | Total maximum load on main and auxiliary gene- 
rators, kW 74,360 65,310 69,410 84,400 104,030 103,850 
8 Total maximum load on feeders, kW 70,890 62,080 66,400 80,990 99,800 99,700 
9 Units generated, kWh .. .. . 28,841,700 28,035,000 28,175,100 33,080,900, 36,870,900 36,725,500 
10 | Units sent out to feeders, kWh .. .. 27,246,100 26,603,100 26,772,980 31,408,170) 34,916,590, 34,718,450 
11 | Load factor based on generated units, per cent. . 52-12 57-69 56-36 52-67 49-21 47-58 
12 Load factor based on units sent out to feeders,per cent. 51-66 57-59 56-00 52-05 48-59 42-81 
13. Overall station thermal efficiency on — od units, 
per cent. 21-33 22-56 22-44 22-97 22-73 22-28 
14 Overall station the rmal efficie mey on units to feeders, 
per cent. . ° 20-16 21-41 21-33 21-81 21-52 21-07 
15 Overall station heat ‘consumption pe r unit ‘generated, 
B.Th.U,./kWh 15,990 15,120 15,200 14,850 15,010 15,310 
16 Overall station heat consumption per ‘unit to feeders, 
B.Th.U./kWh -. 16,920 15,935 15,998 15,640 15,850 16,198 
17 | Station A load factor (ge ‘nerated units), pe r cent. 28°87 31-36 32-17 29°75 35-30 33-30 
18 Station A thermal efficiency on generated units. 
(L 13) (M 16)x (100%—N 6) (100%—M 17), per 
A, <u. ce 160) Ge ce BO Sh, on. on _ te 19-66 20-63 19-79 21-34 20-70 20°57 
19 | Station A heat consumption per unit Geeseien, 
B.Th.U./kWh .. -» 17,356 16,538 17,242 15,990 16,482 16,588 
20 | Station B ioad factor (generated units), per ‘cent... 46°54 70-97 71-29 68-90 74-15 69 66 
21 Station B thermal efficiency on generated units (L 13) 
(M 16) x (100% —N 6) (100% —M 17), percent.- .. 22-82 23-75 23-57 24-76 24-06 23-49 
22 Station B heat a - le} pe d, 
B.Th. “4 /kWh : ‘ ; 14,951 14,367 14,475 13,781 14,182 14,525 
23 N Ox N 18> N 21 pombined station 
“3 | (M61 Ax 21)+(M 61 BxN 16) “O™™™™ StOtton 
efficiency ) (generated units), per cent. 21-08 22-81 22: 23-35 22-62 22-18 
24 | Difference in N 13—N 23, per cent. p 1-17 -1-11 + 0-267 1-65 0-485 0-448 
25 | (23)™ cy } (combined station efficiency) (units to 
Soden goretih. adil che ike 19-91 21-64 21-27 22-17 21-42 0-97 
26 Difference in N 14—-N 25, per cent. “24 1-07 0-281 1-65 0-465 0-475 


sample. The sampling routine and calorific value deter- 
minations form an important part of the work of the 
station laboratory, which is manned by a staff consisting 
of three chemists and one sampler. 

The monthly boiler-house plant load factor, item (12), 
is equal to the total amount of water evaporated divided 
by the sum of the products of the normal evaporative 





boilers from cold—which are, of course, included in the 
efficiencies given in item (13)—have been determined by 
test, from which the following allowances have been 
deduced :—Coal for banking= 0-13 ton per hour per boiler 
banked ; coal for bringing up boilers from cold=4 tons 
per boiler for boilers 1 to 10, or 5 tons per boiler for boilers 
11 and 12. 


which—with a conventional allowance of 5 per cent. to 
cover all other losses—a boiler efficiency is obtained 
item (24). This averages 83-8 per cent. for the six months 
for the boiler itself when steaming. It will be remembered 
that the boiler-house losses average 3-08 per cent. When 
allowance for these losses is made on the 83-8 per cent 
efficiency just deduced an average efficiency for the boiler 
house of 81-22 per cent. is obtained from consideration of 
the flue gas condition. The latter figure checks very closely 
with the average of 80-62 per cent. from item (21), which 


was obtained directly from the coal, water and steam 
observations. 
Analysis of Engine-rooms A and B, Table M.—The 


average steam pressure and temperature, items (1A), 
(1B) and (2A), (2B) respectively, are the weighted averages 
of those observed at the turbine stop valves. The exhaust 
pressure—item (3)—is obtained from ‘“* Kenetometer ”’ 
readings. The vacuum maintained on the prime movers 
is the subject of constant vigilance. The permissible fall 
in vacuum from fouling of the condenser tubes has been 
determined by balancing the cost of cleaning against the 
cost of increased fuel, and the inconvenience of holding 
plant out of commission for condenser cleaning. 

The rate of fouling of the condensers varies. It is found 
to inerease after heavy rains, and when there is considerable 
traffic on the Ship ‘Canal. Under some circumstances 
sand is carried over with the circulating water and has a 
scouring action which assists in keeping the tubes clean. 

In order to bring any change in condenser efficiency to 
notice, the vacua when corrected for load and circulating 
water inlet temperature are plotted against a datum line. 
Records for July to December, 1929, are given in Fig. 5 
and relate to No. 4 set. Recording instruments on each 
set show the difference between the exhaust steam tem- 
perature and the circulating water outlet temperature, 
thus indicating the state of the tubes. 

In order to determine the shape of the “* fouling " curve 
one of the condensers was run for 1000 hours without 
cleaning. The vacua obtained at full load and corrected 
for circulating water inlet tem _oos are shown on 
Fig. 6 plotted on a time base. The general shape of this 
curve is fairly constant, but the scale of the time co 
ordinate varies with the condition of the circulating water. 
Fig. 7 shows the relation between fall in vacuum and loss 
of coal. Brushing was the method of cleaning originally 
adopted, but this was later abandoned in favour of shooting 
leather bullets through the tubes by compressed air. 
The latter method effects a great economy in cost and 
in the time for which the set is kept out of commission. 
Fig. 8 shows the type of bullet used. The gun is home- 
made, actually contrived from a ee dy whistle and 
operated with an air pressure of from 70 lb. to 80 1b. per 
Square inch. A considerable saving of time is made if 
sufficient bullets are available to load every tube before 
firing is commenced. At the far tube plates the bullets 
are collected in a tray and a spray of town’s water cleans 
them and also helps to keep the atmosphere in the water 
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heads fresh. Bullets very rarely jamb in the tubes and no 
condenser leakage has been caused by shifting the tubes in 
their gland packings because of the air pressure. As a 
general rule condensers are cleaned at Barton when the 
vacuum has fallen by 0-2in. Hg. below datum. 

The following table gives the justification for the main- 
tenance of this standard of cleanliness :— 


Taste VII.—-Condencer Cleaning. 


Method a ae Brushing .. Shooting 
Number of men employed 8 9 
Time taken, hours approx. . 50 o. § 
Average cost .. .. .. £42 .. £8 
Turbo-generator 1-2-3 - 4 
Economical load, kW « «se os 94,000 . 32,000 
Coal loss with 0-2in. Hg. below datum, 

lb. per kWh ba we ne ee 0-0162 .. 0-0134 
Cost of coal perton as ce 00 Seb Oe . 14s, 3d. 
Extra cost with vacuum 0-2in. Hg. 

below datum per day at economical 

rating .. .. ‘ : £2-96 . £3-28 


_ The monthly machine load factor—item (12)—is of 
interest as a criterion of the success achieved in attempting 




















































Datum Line 
a 
: | & 
ade 8 5 et ~~ 1 
;-08— 11119 eS 
s 
~ -0:3- 4 5 Nf + 
: , | 
5-04 = ae | : ; — 
3 | 
$-06 : =: ee eS ee — 
H 
> : | 
= 0 200 400 600 800 1000 | 
Hours of Run 
0 | 
S | 
= 
| 
= 004 
30 | 
3 | 
[0 
s 
>0 
2 | 
Datum -07 - - 





Vacuum Variation from Datum 


“Tee Encineer 
Fics. 6 AND 7 


to maintain the load on each set as near as possible to the 
economic rating. It is obtained by dividing the units 
generated for the month by the sum of the products of the 
economic rating of each machine and the hours it has to 
run during the month. The monthly engine-room load 
factor—item (13)—is obtained by dividing the units 
generated for the month by the product of the maximum 
peak load sustained for half-an-hour during the month 
and the total hours of the month. It is an indication of 
how nearly the load on the engine-room approaches a 
steady load. 

The steam consumption of a particular set per unit 
generated—item (14)—is, for station A, obtained from 
test curves by taking the consumption corresponding to 
the load averaged during the working hours of the week and | 
for the steam conditions also averaged on that set for the | 
week. The test consumption curves were obtained by | 
frequent tests taken over several years and show little or | 
no depreciation in efficiency during that time. Owing to 
the fact that complete tests on the set in station B were 
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not available until the latter part of the year, the average 
weekly consumption for this set was deduced from the 
guarantee consumption appropriate to the average load 
and steam conditions. When complete tests were available 
the average consumption was found to be slightly better 
than that guaranteed. In calculating the engine-room 
thermal efficiency given in item (16) a kilowatt-hour has 
been taken as being equal to 3412 British thermal units. 
It will be remembered that in all figures relating to the 
boiler-house performance in Table L the steam pressure 
and temperature were measured at the boiler stop valve. 
Further, that the engine-room analysis down to item (16) 
is based on the steam conditions measured at the turbine 
stop valve. The drop in temperature between the two 


sets of stop valves, arising from radiation and friction in 
the steam piping in the boiler-house and engine-room, 
results in a decrease of available heat drop at the turbines. 
As the differences are small this loss can be assessed with 
sufficient accuracy by allowing 1 per cent. loss for each 
14 deg. Fah. drop in superheat and 1} per cent. loss for 








(a) Any error in the water meters—their accuracy 


(6) Any difference between the average steam con- 


| (14) are derived from the weighed coal input and its gross 


each 10 per cent. drop in pressure. The losses so obtained 
are given in item (17) and for the six months considered 
they average 1-36 per cent. in station A and 1-17 per cent. 
for station B. It was deemed by the authors impracticable 
to determine by test how this steam pipe loss should be 
correctly apportioned between the boiler-house and the 
engine-rooms A and B respe¢tively, and as the whole loss 
is of a relatively small order it was decided to apportion 
it equally between the boiler-house and the engine-room 
concerned. The efficiencies for engine-rooms A and B, 
which include their appropriate piping losses and are based 
on the mean steam quantity deduced from the water 
meters and from the test steam consumption of the sets, 
are given in item (18). 

Station Analysis, Table N.—The condensate returned 
from the engine-room, item (1), is determined from the 
turbine performance curves, by the methods already 
given. If this is added to the metered make-up, item (2), 
a total water quantity is obtained, item (3), which should 
be the same as the net metered feed to the boilers, item (4). 
The difference between these two quantities—item (6)— 
is a measure of the accuracy of the instruments, observa- 
tions and methods of analysis adopted. It will be noted 
that this difference is of constant sign and fairly constant 
amount, averaging 1-71 per cent. for the six months and 
arises in the main from the following causes :— 








cannot be expected to exceed 1 per cent. 


sumption for a week at varying load and the consumption 
at a constant load equal to the average load for the week 
—this will probably be of the order of +4 to +1 per 
cent. 

(c) Any internal leakage between the condenser and 
the feed water meter—such as at the high-pressure f 
heaters—which, being in a short circuit, introduces a 
positive error equal to that leakage. 


After due consideration the authors decided that the 
most just treatment would be to debit half this discrepancy 
to the boiler-house and half to each engine-house account, 
and such adjustment has accordingly been made in the 
final step in the tables as indicated by the term N (6) or 
N (6) 

2 - 


The overall station efficiencies given in items (13) and 
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calorific value. The efficiency of station A is obtained by 
combining the boiler-house efficiency with the engine-room 
A efficiency, and similarly for station B. A check on the 
accuracy of the whole analysis and observations is pro- 
vided by obtaining a combined efficiency for the whole 
station from the individual efficiencies of station A and 
station B. This is deduced from the consideration that 
the total monthly heat consumption for the combined 
station must equal the sum of the respective total heat 
consumptions of stations A and B. Such combined 
station efficiencies are given in items (23) and (25) based on 
kilowatt-hours generated and kilowatt-hours to feeders 
respectively, and should be compared with the corre- 
sponding overall efficiencies given in items (13) and (14) 
obtained from the total coal consumed, its calorific value, 
and the kilowatt-hours produced. 

By thus comparing two separate assessments of the same 
station efficiency a check is obtained, since two distinctly 
different methods of analysis have been employed, 
utilising to a large extent different sets of observations. 
It is worthy of remark that the difference between these 
two quantities given in items (24) and (26) remains very 
small and does not exceed +1} per cent. The fact that 
the extreme difference of opposite sign are met in consecu- 
tive months, July and August, and that for the other 
months the range of variation of these differences is 
reduced to about one-half, or —0-6 per cent. to +0-5 per 
cent., suggest that probably the combined station effi- 
ciencies entered for July in items (23) and (24) are } per 
cent. too low, while those for August are } per cent. too 
high. 

The upper series of graphs in Fig. 9 give the monthly 
engine-room and station efficiency, based on kilowatt- 
hours generated for the last six months of 1929. The lower 
series give the corresponding monthly load factors. It will 


20-50 per cent., with a mean load factor of 31-81 per cent.; 
(6) the mean efficiency of station B is 23-79 per cent., with 
a mean load factor of 66-92 per cent.; (c) the mean com- 
bined station efficiency is 22-41 per cent., with a mean load 
factor of 52-25 per cent. 

These station efficiencies have been obtained with the 
use of relatively low-grade fuel, having an average higher 
calorific value of only 11,500 B.Th.U. per pound, and a 
high average ash content of 14-7 per cent. 

A very valuable check on the accuracy of station per- 
formance figures is provided when it is possible to obtain 
what has been called the “ operating factor,’ which is 
defined as follows :— 


Yearly operating factor for engine-room 
— Actual yearly efficiency of engine-room 
Test thermal efficiency of main set at economical 
load. 
Similarly, 
Yearly operating factor for boiler-house 
Actual yearly efficiency of boiler-house 
“i> Test boiler efficiency at normal evaporation 
And again, 
Yearly operating factor for station 
_ Actual yearly station efficiency * 
Test efficiency of turbine at E C x test efficiency 
of boiler at E c 


"%s= Ne ~ Nb- 
From the data which have been given it will be found that 
for the six months analysed the operating factors for 
Barton are as follows :— 


For engine-room A operating factor = 93-5 per cent. 

For engine-room B operating factor = 94-93 per cent. 

For boiler-house operating factor = 93-6 per cent. 

For station A operating factor=93-6 per cent. x 93-5 

per cent.= 87-52 per cent. 

For station B operating factor 

per cent. = 88-83 per cent. 

It is apparent that the operating factor must be less 
than 100 per cent. by all the additional losses incidental 
to working with a fluctuating rather than with a steady 
load equal to the most efficient load. Such losses are 
caused by starting up and shutting down plant, by 
unsteadiness in load or steam conditions, by increase of 
consumption at partial load or overload on plant, by such 
additional losses as drainage, blowing-off, blowing-down, 
by leakages of all kinds, friction, and heat conduction 
losses and by any auxiliary services supplied with steam. 
There are also those unknown losses which make the 
differences between the average overall efficiency of a 
plant in normal operation and the combined test efficiencies 
of the component parts. 


93-6 per cent. x 94-93 








The New International Association 
for Testing Materials. 


Since its formation at the Congress in Amsterdam in 
1927, the New International Association for Testing 
Materials has made good progress. Not only has it secured 
a membership of well over two thousand, including repre- 
sentatives of many nations both in Europe and America, 
but considerable work has been done in careful preparation 
for the next International Congress, which is to be held 
at Zirich in September, 1931. Experience of earlier 
Congresses has led the Permanent Committee of the New 
Association to decide that at the Zirich Congress attention 
shall be concentrated upon a relatively small number of 
important questions so that full time for the discussion of 
each item should be available. For this purpose the 
Association, under the presidency of Professor Mesnager, 
of Paris, has been divided into four groups, namely, 
Group A, Metals (President, Dr. W. Rosenhain, F.R.S., 
England); Group B, Non-metallic Inorganic Materials 
(President, Professor M. Ros, Zirich) ; Group C, Organic 
Materials (President, Professor Roos-af-Hjelmsater, Stock- 
holm), and Group D, Questions of General Importance 
(President, Dr. von Moellendorf, Berlin). Professor M. 
Ros, of Ziirich, is general secretary of the Association. 
Under each of the four groups, some five or six subjects 
for discussion have been selected, but this selection was 
a@ matter of considerable difficulty. A much longer list 
of subjects was first drawn up and distributed to the 
representatives of the Association in all the contributing 
countries. Each country was invited to select a prominent 
worker in each particular field to prepare an interim report 
giving an account of the present state of the subject. 
These interim reports were intended to furnish the Per- 
manent Committee with a basis for selecting a smaller 
number of questions which appear to be receiving the 
greatest amount of attention in the largest number of 
countries. When they were received, however, these 
reports, although differing widely in scope and character, 
were found to constitute a mass of valuable technical and 
scientific information, and the Permanent Committee of 
the Association decided that they should be printed in the 
form of four separate volumes, dealing respectively with 
each of the four groups, and that this book of interim 
reports.should be presented free of charge to every member 
of the International Association. 

While it is anticipated that this free distribution of the 
volume of interim reports will cost more than has yet been 
received in subscriptions from the membership, it is hoped 
that it will bring about a very large accession of members 
and will serve to create further interest in the work of the 
International Association. The volume is at t in 
the press and will shortly be distributed. Those interested, 
who are not yet members of the International Association, 
ean secure the volume by joining the Association and 
paying the subscriptions—which are very small—for the 
past two years. 

On the basis of the interim reports, the Permanent 
Committee of the New International Association selected, 
at a meeting held at Brussels in September last, the ques- 
tions to be discussed at the Congress at Zirich. 

For Group A these are :—Cast Iron ; Materials at High 
Temperature ; Fatigue; Notched Bar Impact Testing ; 





be noted that :—-(a) The mean efficiency of station A is 


Progress of Metallography. For Group B: Natural Stone ; 
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Portland Cement; Aluminous Cement; Concrete— 
Strength, Elasticity, Density ; Chemical Effects on Cement 
and Concrete ; Ferro-concrete. For Group C: Ageing of 
Organic Materials; Timber; Asphalt and Bitumen ; 
Fuel. For Group D: Relations Between Elasticity and 
Plasticity, Toughness and Brittleness from the Viewpoint 
of General Principles and Methods of Testing; Deter- 
mination of the Grain Size of Loose Granular Material ; 
Calibration and Limits of Error of Testing Machines. 

Representative workers in a number of contributing 
countries have now been invited to prepare Congress 
reports on these questions. It is hoped that these Congress 
reports will be printed and circulated well in advance of 
the Congress itself so as to serve as a basis for a very 
thorough discussion, whilst the writers of the reports will, 
it is hoped, attend the Congress not only to present their 
reports in abstract, but to open the general discussion on 
the subject. In addition, contributions from others will 
be welcomed, both in writing before the Congress and ver- 
bally during the Congress. The resulting ciscussions, 
together with the reports, will be printed in the final 
** Book ” of the Congress. 

In the absence of a British Association for Testing 
Materials, British participation in the work of the Inter- 
national Association has been by the formation 
of an Inter-Institution Committee, called the British 
Committee of the New International Association for Test- 
ing Materials, upon which most of the scientific and tech- 
nical societies and institutions of this country which are 
concerned with materials are represented. The honorary 
secretary of this Committee is Mr. G. C. Lloyd, of the Iron 
and Steel Institute, 28, Victoria-street, London, S.W., and 
the British delegate on the Permanent Committee of the 
International Association is Dr. W. Rosenhain, F.R.S. 
In view of the important work which the New International 
Association for Testing Materials is carrying out and of the 
great value to this country of adequate representation 
not only on the Permanent Committee of the Association, 
but in its published literature and at its congresses, it is 
hoped that a much larger British membership will be 
obtained in the near future. Membership, it may be men- 
tioned, is open without election or nomination to anyone 
who is already a member of any recognised technical or 
scientific society in this country. 








Provincial Letters. 


MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Birmingham Quarterly Meeting. 


Tue Midland iron trade held its second quarterly 
meeting of the year at Birmingham to-day—Thursday. 
There was a large and representative gathering of pro- 
ducers and consumers from all the chief industrial districts 
of the kingdom, but up to the time of writing business of 
any magnitude was conspicuous by its absence, and there 
seemed to be every prospect of the meeting proving as 
unproductive and uneventful as did the January 
quarterly gathering. Confidence in the future which was 
wavering at the opening of the vear is now practically non- 
existent. The reduction of industrial activity in the engi- 
neering and other heavy industries, resulting in a tre- 
mendous increase in the number of unemployed, the wide- 
spread abstention of buyers from the market and the 
general uncertainty which exists at date, has damped the 
ardour of even hardened optimists, and industrial enter- 
prise is withheld until the outlook clarifies. Producers of 
iron and steel in the Midlands to-day made exhaustive 
inquiries as to the prospects of business from their regular 
customers and from consumers in common, but they were 
able to derive only qualified comfort from the replies 
received. ‘‘ We hope to get busy at some future date 
and anticipate the need then for greatly increased supplies 
of material,” said many manufacturing firms’ representa- 
tives, but pressed as to when that desirable state of affairs 
was likely to arise brought from them the comment : 
““We haven't the slightest idea. We are doing our level 
best to get things moving, but obstacles crop up on all 
sides."’ Engineers and iron and steelmasters alike are 
awaiting the coming of that business which the numerous 
enterprises and development works outlined by the railway 
companies, the State, and local authorities, and so loudly 
trumpeted, were said to be going to produce. Considerable 
time has passed since many of those schemes were outlined, 
but they do not, up to now, seem to have imparted much 
stimulus to trade ; indeed, it would be fairly safe to say 
they have not as yet given any great recognisable help to 
the basic industries in this district. Undoubtedly, many of 
the schemes will be got under way eventually, but engi- 
neers and producers of iron and steel are having a lean 
time, and they would much greatly appreciate definite 
signs of the promised new trade movement. This year so 
far has brought reduced activity at nearly all the works, 
and few, if any, industrialists profess to discern prospects 
of any immediate improvement. When the uncertainties 
created by the Budget are at an end, the position may 
change considerably for the better. At any rate, manu- 
facturers, knowing where they stand, will be in a position 
either to carry on with their schemes of development or 
to announce that they have been dropped, and a certain 
amount of business which has been held up pending the 
revealing of Budget secrets will be released to the benefit 
of engineers, producers of structural material, machinery 
makers, &c. Meanwhile, there is an absence of new 
business in all departments of the iron and steel market, 
and the recent tone of depression persists. The second 
quarter of the year cannot be said to have commenced 
with happy auguries so far as the Midland industries are 
concerned. 


Pig Iron. 


THE 


Despite the persistent abstention of pig iron 
buyers from the market, blast-furnacemen have had a 
satisfactory quarter, and, moreover, they express no con- 
cern as to the future. A renewal of activity amongst iron- 
founders in connection with the seasonal commencement 





of building operations is confidently looked for, and at 
present there are orders on smelters’ books which will 
account for quite a considerable proportion of the output of 
the furnaces. Present ray en | is admittedly most on a 
hand-to-mouth basis, but small contracts are being made 
and sufficient iron is taken up to prevent the accumula- 
tion of large stocks. Furnacemen so far this year have held 
firmly together, and have maintained their selling prices 
at the January level, despite the clamour of consumers for 
better terms. That pressure for price reductions does not 
grow less, and as there is now a plentiful supply of furnace 
coke at much reduced rates, and some iron is undoubtedly 
being put into stock, users believe that when the Central 
Pig Iron Producers’ Association reconsiders prices at the 
end of this month some concession will be forthcoming. 
To this end they continue their policy of hand-to-mouth 
buying. Meanwhile, they are likely to have to pay 
£3 18s. 6d. per ton for Derbyshire No. 3 foundry iron, 
£3 14s. 6d. for forge, and £3 15s. for Northamptonshire 
foundry, and £3 11s. for forge, which are the prices ruling 
at date. 


Steel. 


Midland steel works remain fairly employed, but 
new business is small and irregularly received. January, 
February, and March have been relatively quiet months, 
though work has continued uninterrupted. Orders on 
makers’ books at the beginning of the year were sub- 
stantial, and it is mainly on account of them that plant 
has been engaged. Complaints have been prevalent that 
specifications againt contracts have not nearly come up 
to expectations, and that the volume of new orders received 
has not been anything like equivalent to the work com- 
pleted. Users of finished steel have not at any time during 
the quarter been able to see their way clearly, and they 
have therefore been obliged to restrict their purchases to 
immediate needs. There have been no changes to finished 
steel prices during the quarter, though many steel- 
masters have endeavoured to persuade their Association 
to make increases. The steadiness of values has probably 
assisted the steelmasters in that consumers have had little 
cause to worry as to market fluctuations or as to foreign 
supplies, and have placed what business they could with 
native makers. Continental prices have been such as to 
offer little advantage to Midland structural engineers, 
who are participants in the steel rebate scheme, and an 
increased number of engineers are stated to have become 
supporters of the scheme. On ‘Change in Birmingham 
to-day angles were quoted £8 7s. 6d.; tees, £9 7s. 6d.; 
joists, £8 10s.; and ship, bridge, and tank plates, £8 17s. 6d. 
—all subject to rebate to users of British steel only. 
Birmingham merchants report considerable difficulty 
in making fresh contracts for continental steel. A regular 
tonnage is being received, however, against old orders. In 
the half-products branch, business is fair to medium, and 
here there has been a fall of half-crown per ton on the 
quarter in selling prices of small steel bars and soft billets. 
In January the former commanded a minimum of £8 2s. 6d., 
against to-day’s quotation of £8, and the latter were 
£6 5s. as against the present minimum of £6 2s. 6d. Local 
producers are satisfied they are getting a fair proportion 
of the business given out, but they desire to see an 
improvement in consumptive demand. 


Staffordshire Iron. 


A fair volume of activity has been maintained 
during the quarter in that branch of the Staffordshire 
finished iron trade devoted to the production of marked 
bars, but in the Crown and common bar departments 
business has been poor and irregular. In the premier 
branch competition is of much less account that in the 
merchant section, and there is always a certain demand for 
best bars for exacting engineering requirements. Makers 
have held their selling price unchanged at £12 10s. per ton 
at makers’ works. Crown bar makers have to compete 
with makers in other districts, and as local selling figures 
are higher than those of their competitors, the business is 
divided between the competing parties, part coming to 
Staffordshire on account of quality and part going to 
makers outside on account of price. Though many Staf- 
fordshire producers quote Crown bars at £10 7s. 6d., they 
are to be had at from £10 per ton. Nut and bolt and fenc- 
ing bars are, and have been, in very poor request. The 
Staffordshire makers’ quotation of £9 per ton is so far in 
advance of the price asked for Belgian No. 3 iron, used for 
a similar purpose, that few orders find their way to local 
works. By far the greater proportion of material utilised 
at Black Country nut and bolt works is either steel or 
foreign iron. Little improvement is to be looked for in 
this branch of the iron trade during the coming quarter. 
Iron strip mills continue to be actively employed, and 
values are maintained at £11 2s. 6d. per ton, the figure 
at which they stood when the year opened. Ironmasters 
complain of the dearness of pig iron, and during the quarter 
they have been pressing smelters for a reduction in selling 
rates, but without success, though they were able to point 
to cheaper production costs of pig. On ‘Change in Bir- 
mingham, to-day, they continue to “ hammer away ” at 
the blast-furnacemen, and some of them entertain hopes 
of success at the end of April, when pig iron prices will 
again come under review. 


Galvanised Sheets. 


Galvanised sheet mills have had a most un- 
satisfactory quarter. Business has been persistently poor, 
both on home and export account, and “cut” after 
**eut ”’ in prices having failed to stimulate demand, mill- 
owners decided upon an agreed selling figure on the basis 
of £11 17s. 6d. f.0.b. for 24 gauge corrugateds, a price 
10s. per ton below the January selling figure, but 7s. 6d. 
in advance of the lowest level to which they sank during 
the quarter. All the chief overseas markets are quiet, 
and mills are very badly in need of orders, many of them 
only continuing rolling with depleted stafis and with con- 
siderable difficulty. It is contended that consumers must 
come into the market before long, and improved business 
is expected during the next three months. The action of 
rollers during the quarter in uniting to fix a scale of selling 
prices for sheets of varying grades may prove greatly to 
their advantage when this anticipated improvement 
in trade occurs. 








As was the case at the opening of last quarter, 
dull conditions continue to characterise the steel scrap 
market. Prices of heavy steel scrap which in January 
stood at £3 7s. 6d., are to-day nominal, as very,little busi- 
ness is moving. Where works agree to make contracts, 
they are generally anxious to name their own figure. 
For heavy steel scrap, delivered local works, about £2 lis. 
is the best price obtainable, and for delivery in South 
Wales £3 2s. 6d. to £3 5s., or 2s. 6d. to 5s. per ton lower 
than the price obtainable three months ago. 


Valuable Fire-clay Discovery. 


By far the biggest and most important discovery 
of the present century so far as fire-clay in South Stafford- 
shire is concerned, has just been made at Tansley Hill 
pits of the Warren’s Hall Colliery. Explorations, after an 
accidental find, have revealed on a conservative estimate 
7,000,000 tons of fire-clay, which, with an output of 1500 
tons weekly, would suffice for a period of approximately 
100 years. Five seams of the valuable mineral have been 
proved, varying in thickness of from 3ft. 9in. to 11 ft. 9in., 
and there is every reason to believe that the seams cover 
an area of at least 100 acres. The first seam discovered 
was 150 yards from the surface, which is a much greater 
depth than that at which fire-clay is usually found in 
South Staffordshire, for in certain parts of the area it 
“ crops out ” at the surface. The finding of the seam, as 
the result of the picking up of pieces of clay around a heap 
of mining refuse, was a great surprise to the colliery 
officials, who had never suspected its existence. The 
analytical and refractory tests to which the clay has been 
subjected by experts have conclusively shown that it is 
eminently suitable for all industrial purposes for which a 
high-grade quality of this mineral is required, notably for 
the lining of furnaces and the manufacture of bricks. It is 
highly refractory, and after being “ weathered" will 
withstand with safety a temperature of 1710 deg. Cent. 
Owing to the cessation of pumping in the Old Hill district, 
a considerable area of fire-clay is in serious danger of 
flooding, but it is believed that the seams at Tansley Hiil 
pits will escape this menace. 


Imported Nuts, Bolts, and Rivets. 


Black Country manufacturers welcome the 
decision of the Board of Trade Standing Committee to 
recommend under the Merchandise Marks Act an Order 
in Council requiring the marking with the country of origin 
at the time of exposure for sale of bolts and nuts, blank 
and screwed ; rivets for use in metal work, other than nails, 
set screws, hexagon and square head, coach screws, 
hexagon and square, and boilermakers’ and engineers’ 
studs. Darlaston and other Staffordshire makers of these 
articles have not had a robust time of late, and they con- 
sider their chances of business will be increased as a result 
of the Standing Committee’s recommendation, for they 
assert many of these imported goods have been purchased 
in ignorance of the fact that they were of foreign manu- 
facture. 


Steam Rail Cars. 


The London and North-Eastern Railway Com- 
pany has placed an order with the “ Sentinel” Waggon 
Works, Ltd., of Shrewsbury, for two standard type 
100 H.P., “* Sentinel-Cammell "’ steam rail cars, each seat- 
ing fifty-six passengers. It is understood they are for 
service in Scotland. 


Unemployment. 


A further increase this week of 4833 in the 
number of workless brings the total for the Midlands area 
up to 226,955. Of the total, the number on short time or 
off work temporarily is 86,183, compared with 82,757 a 
week ago, indicating that the bulk of the latest increase 
falls under this category. The number of workless in 
Birmingham is now 34,689, in Stoke-on-Trent 20,833, in 
Leicester 10,677, in Nottingham 10,303, and in Wolver- 
hampton 10,045. Coventry figures this week show a small 
decline, as do those of Bilston, Cradley Heath, and Dudley. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Industrial Outlook. 


ConpiTions in the Lancashire engineering trades 
are reviewed as follows by the Manchester Chamber of 
Commerce in the course of its monthly survey of the general 
industrial field :—‘*‘ The textile machinist branch has had 
a poor time lately. Cotton manufacturing has been too 
unprofitable in every country to give much encouragement 
to extension and replacement plans, and some large 
machinists’ works have been closed for some weeks at a 
time. More interest is being taken in Lancashire in auto- 
matic looms, but this has not resulted yet in many orders 
being placed. Whether Indian demand for machinery 
will expand as the result of an increased import tariff 
on cloth, and if so when, remains to be seen. Russia has 
been in the market again, but its financial terms have not 
been acceptable in all cases. Motor car and vehicle makers 
have complained of a paucity of new orders, which they 
attribute to the uncertainty that exists as to the con- 
tinuance of the McKenna duties on imports. Construc- 
tional schemes approaching completion have not been 
replaced by new ones to the extent that the firms engaged 
on them hoped would be the case, but electrical engineering 
and cable-making firms have continued to be well placed. 
Machine tool makers, also, have been well employed, but 
new business has fallen off.’ 


Re-organising Textile Machinists ? 
Continued unsatisfactory conditions among 


Lancashire engineering firms concerned with the manufac- 
ture of textile machinery have again brought into promin- 
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ence the question of amalgamation or rationalisation as 
alternative remedies. It will be recalled that at the 
beginning of last October Mr. M. C. Harman, then chairman 
of John Hetherington and Sons, Ltd., Manchester, placed 
a scheme before the shareholders in a number of other 
Lancashire firms of textile machinery makers, but its 
reception was lukewarm and eventually it was withdrawn. 
It is no secret that “‘ conversations have lately been 
going on between the boards of directors of several com- 
panies, but nothing has been made public as to the 
results. So far, at all events, nothing tangible is known. 
The worsening of the position of the textile machinery 
industry as a whole is again focussing attention upon the 
problem of remedying matters by means of re-organisation 
internally and also by agreement with a view to securing 
business in overseas markets—for the time being the 
domestic market is virtually moribund—without the 
necessity of accepting uneconomic prices. 


Non-ferrous Metals. 


Although here and there the early days of this 
week witnessed a slight recovery, there has been a loss 
on balance in all sections of the non-ferrous metals market 
since my last report, spelter being the one exception. Even 
in the latter case, however, values current at the moment 
of writing do not represent a complete recovery of the 
losses sustained a week ago. There is no doubt that 
heavy and growing stocks of the metals are the primary 
factor in the further weakness that has developed. Only 
moderate buying interest is being shown in copper, both 
in standard and refined descriptions, and in the former the 
loss has ranged from 20s. to 30s. per ton, according to 
position. The shortcomings of the demand for tin in 
relation to supplies have caused a further serious decline 
which has brought current quotations, except for a brief 
spell in the middle of March, down to a new low level. 
Relatively, the most severe fall has been experienced in 
the lead section. Available offers of this metal have also 
been greatly in excess of requirements and a drop of 10s. 
to 15s. per ton on the week is the consequence. A moderate 
business has been passing in spelter and a recovery in the 
neighbourhood of 5s. per ton has to be recorded. 


Iron and Steel. 


Sellers in all sections of the iron and steel market 
here are not hopeful of any improvement before Easter, 
and in respect of foundry iron hope is deferred until the 
end of the month, for it is expected that by that time some- 
thing will be known as to future prices of Midland makes. 
Until then, there is a general disposition among consumers 
in this area to postpone forward buying. Staffordshire 
and Derbyshire makes are quoted for delivery in the 
Manchester zone at 77s. per ton, Cleveland at about 80s., 
Scottish at 95s., and hematite at about 92s. Bar iron is 
selling only in limited quantities at £10 15s. per ton for 
Lancashire Crown quality material and £9 15s. for No. 2. 
There is a moderate call for locomotive boiler and frame 
plates, but in most other directions, constructional engi- 
neering in particular, inactive conditions continue to rule. 
Quotations are maintained, however, at £8 17s. 6d. for 
tank plates, £9 17s. 6d. for acid and basic boiler plates, 
£9 7s. 6d. for large steel bars, from £8 to £8 2s. 6d. for small 
re-rolled varieties, £8 7s. 6d. for sections, and £8 10s. per 
ton for joists. 


BARROW-IN-FURNESS. 
Hematite. 


There is not the same life in the hematite pig 
iron market and orders are neither as bulky nor as frequent. 
Certain contracts held ensure producers of a steady run 
for a month or two, but there are many instances of 
customers only buying sufficient iron to meet immediate 
requirements. The buyer desires to get prices down, 
but the maker, having little or no margin at present, is 
against this. Still, in some cases, prices are slightly easier. 
There are stocks at various works, but in the majority 
of cases they are not heavy. Fortunately at Barrow and 
Ww orkington the steel departments require much iron, 
and this is encouraging output on the present basis. If 
trade does not improve there may be one or two works at 
which, in the early future, restriction of output may occur. 
Iron ore is about the same, the local demand being main- 
tained. The steel trade is not very encouraging, although 
Workington has contracts which will keep it going for a 
few months. Barrow is not so well circumstanced. The 
outlook in the hoop trade is not so good, the new American 
tariffs making it possible for American mills to cut into 
the Texas trade. 








SHEFFIELD. 
(From our own Correspondent.) 
A Waiting Period. 


ConDITIoNns in the local steel trade, taking it 
as a whole, continue dull. There has been no real recovery 
since the Christmas holidays, business having been for 
the most part on a hand-to-mouth scale. But, although 
the city is waiting for a revival, it is not waiting without 
hope. While some firms state that orders and turnover 
show a shrinking tendency, there is still a feeling of 
optimism in many quarters, and it is thought that a con- 
siderable volume of business which has been held back 
will be released when the Budget and the Easter holidays 
are things of the past. It is to be hoped that this optimism 
is justified. Otherwise, the open-hearth steel plants will 
be in great danger of having to curtail production. So 
far, they have maintained output at previous levels, but 
they are finding it increasingly difficult to dispose of the 
tonnage which they are making. There is a little improve- 
ment in the demand for railway axles and tires, and a good 
deal of work is on hand in heavy steel forgings. The 
departments dealing with the special requirements of 
the automobile and electrical industries continue to enjoy 
considerable activity, though the former has experienced 
some falling off during late months. There is an ever- 
expanding demand for stainless and non-corrodible steels. 





The Armament Side. 


Sheffield is still a large centre for the production 
of armaments—chiefly those of a naval character—but 
it is gradually losing some of its work in that direction 7 
the transfer of departments, in addition to the great 
amount that it has lost owing to the limitation of naval 
construction. At the annual meeting of Vickers Ltd. 
last week, the chairman announced that it was intended 
to concentrate the major part of the gun manufacture at 
the Elswick works. That will mean the loss to Sheffield of 
what has been an important department at the River 
Don works. The military tank department was removed 
from Sheffield to Elswick last year. Sheffield has also 
lost the projectile business formerly carried on by Cammell 
Laird and Co., Ltd. 


The Australian Sensation. 


The trade in steel and steel products with the 
overseas markets is unsatisfactory generally. There is 
a shortage of money in nearly all the countries which 
Sheffield serves, and imports are being curtailed in more 
than one direction. The outstanding instance of this, of 
course, is Australia, whose Premier last week announced 
the prohibition of imports, wholly or largely, to a drastic 
extent. Sheffield will suffer from this in several branches 
of its manufactures, though the full effects of the order 
cannot be gauged as yet. The departments engaged in 
the production of certain parts of motor cars, which are 
already feeling the effects of other disturbing influences, 
are likely to be hit by the prohibition. Large quantities 
of special drills are sent from Sheffield to Australia, but it 
is not expected that they will be banned, as the majority 
of them are of types which Australian firms do not make. 
The prohibition of the import of iron and steel beams is 
not serious for Sheffield, as the city’s supply of them to 
Australia is not considerable, but Sheffield steel is used 
for the manufacture of agricultural machinery and other 
articles which are on the list. The inclusion of cast iron 
pipes in the list will also affect Sheffield, as well as the 
Derbyshire foundries. On the lighter side, electro-plate 
and silver plate are affected, but the order does not include 
cutlery. 


Aerodrome Prospects. 


Sheffield has lagged much behind some other 
cities in the provision of facilities for civilian flying, 
although it might have been expected to take the lead, 
seeing that it possessed a large and costly Government 
aerodrome on its outskirts during the war, and that it 
has not yet been fully dismantled. There are now, how- 
ever, prospects of an early move. A stumbling block 
in the way of using the Coal Aston aerodrome has been the 
natural opposition of the voluntary hospital authorities 
who a large estate close to, and for some years have 
cherished an ambitious scheme for the building of a great 
country hospital there. The passing of the Local Govern- 
ment Act, 1929, has changed the situation, as it has brought 
into municipal ownership a great hospital at Firvale, 
another suburban district. This has hitherto been a 
Poor Law institution, but it is now to be available for 
general purposes. It is to be extended by the addition 
of a large casualty block, and the work of the municipal 
and voluntary hospitals is to be co-ordinated. Although 
it cannot be said that the project for building in the Coal 
Aston neighbourhood has been officially abandoned, there 
are indications which point that way. If that should prove 
80, the establishment of flying services would no doubt be 
expedited. The aerodrome site is owned by the Corpora- 
tion. 


Greek Irrigation Contract. 


I have referred several times to the great con- 
tract, of the estimated value of at least six millions sterling, 
which has been entered into by Henry Boot and Sons, 
Ltd., of Sheffield, for works of reclamation and irrigation 
in Greece. The contract has had to be ratified by the Greek 
Parliament, and news is now to hand that it has been signed 
by the President of the Republic and has thus become 
fully effective. The works are to be carried out in Thessaly, 
Epirus, Crete and Betia. Messrs. Boot’s engineering 
staff are already in Athens, and work upon the surveys 
will commence immediately. One survey party will 
begin in Crete, and another in the plain of Kephisus, 
in Bestia. So far as Thessaly is concerned, the survey and 
engineering studies are already complete. These have to 
be carefully considered by the engineers, and will then 
be the subject of a preliminary report to the Government. 
After consultation with Greek experts, Messrs. Boot’s 
consulting engineer, Sir Murdoch MacDonald, will prepare 
the engineering designs for dams and irrigation projects. 
A third survey party will leave England in a few weeks. 


A Wonderful Train. 


Of great interest to railway engineers was a 
remarkable train which was demonstrated by the L.N.E.R. 
Company at the Victoria Station, Sheffield, last week, 
before a gathering of prominent citizens which included 
the Lord Mayor—who is himself an engine driver—the 
Master Cutler, and the President of the Chamber of 
Commerce. It was a train composed of rolling stock 
specially designed for dealing with heavy freight traffic, 
and almost every vehicle was of an exceptional character. 
The engine, the most powerful in Britain, was a double- 
ended “ Garratt ” locomotive, with no fewer than twenty 
wheels, weighing 178 tons. This engine is in service locally, 
on the Worsborough branch of the railway, where it is 
employed in drawing heavy loads over steep gradients. 
One of the wagons was a 120-ton cantilever vehicle—the 
largest of its type in the country—which has fifty-six wheels 
and is 221ft. long. It is capable of carrying a load of 150 
tons and is used for abnormally heavy machinery. There 
were also in the train a 70-ton transformer truck, 65ft. long ; 
a 55-ton long well trolley, specially designed to carry large 
castings, ships’ rudders, &c.; a 40-ton bogie bolster wagon 
for the conveyance of propeller shafts, long timber, &c.; 
train ferry wagons, banana vans, and insulated meat con- 
tainers. The whole train was nearly a quarter of a mile 
long, and its total weight, including engine, was 633 tons 





18 ewt. 


Cammell Laird’s Profits. 


A preliminary statement as to the year’s working 
of Cammell Laird and Co., Ltd., issued a few days ago, is 
more satisfactory than any that has been sent out for 
several years. No dividend is recommended, on either 
preference or ordinary shares, but the fact that the accounts 
show a profit is a hopeful sign. The profit, after charging 
full depreciation and paying debenture interest, is £11,809, 
as compared with a loss of £80,694 for the previous year. 
There is a credit balance of £16,931 to carry forward. 
Cammell Laird and Co., Ltd., has, of course, undergone a 
good deal of reorganisation during the past year. It still 
carries on its own business as shipbuilders, but its com- 
mercial steel interests now form part of the English Steel 
Corporation, as a result of which there has been consider- 
able rationalisation of its works. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Big Projects on River Tees. 


ANOTHER important scheme is maturing for the 
improvement of the shipping facilities of the Tees. The 
great and growing trade of Synthetic Ammonia and 
Nitrates, Ltd., from its Billingham factory, has emphasised 
the need for a new dock, and the firm has plans in hand 
for a wet dock lower down the river at Port Clarence and 
also a new factory. To this end it is seeking to acquire 
267 acres of Tees foreshore from the Tees Conservancy 
Commission, and a draft greement giving the company an 
option on the land has been approv ed by the latter autho- 
rity. The Commissioners are also pushing forward their 
scheme for deepening and widening the river, and reclaim- 
ing a large area at the mouth of the river. The land, when 
reclaimed, will be available for industrial sites. In con- 
nection with this work specifications are heing prepared 
for a bucket ladder dredger, a steam tug, carrier barges, and 
pumping plant. The Commissioners’ improvements will 
involve an expenditure of over £500,000. 


Cleveland Iron Trade. 


The Cleveland pig iron market is quieter, but 
this is -_ surprising after the brisk buying of the past 
few weeks. consumers have probably covered their 
present needs, and in view of the uncertain outlook are 
naturally inclined to caution. However, ironmasters have 
more satisfactory order books, and have prospects of 
better business overseas, though Indian basic pig iron and 
French foundry iron is still being sold in the Scottish 
market. As output is almost taken up, additions to stocks 
aro not large. Prices are steady, No. 1 Cleveland foundry 
iron being 70s.; No. 3 G.M.B. 67s. 6d.; No. 4 foundry, 
66s. 6d.; and No. 4 forge, 66s. 

Hematite Pig Iron. 

East Coast hematite pig iron is still very plenti- 
ful, slow of sale, and weak in price. Stocks—already 
heavy—are increasing at a disquieting rate, and manu- 
facturers fear they will be reluctantly compelled to put 
furnaces out of operation. Second-hands have rather 
large quantities at their disposal, and do not hesitate to 
grant price concessions to secure orders. Prices are diffi- 
cult to fix definitely, but ordinary qualities are no more 


than 75s. 6d., with No. 1 quality at a premium of 6d. 
per ton. 
Ironmaking Materials ° 


Producing costs are still falling, and good 
Durham blast-furnace coke is now offered freely at 19s., 
delivered at the works. Foreign ore is still unsaleable, 
consumers holding off the market, as they have large 
stocks and are well bought ahead. Nominally best Rubio 
ore remains at 21s. 64. c.i.f. Tees. 


Manufactured Iron and Steel. 


Keen foreign competition is once more being 
experienced in the manufactured iron and steel trade. 
Continental makers are now in a position to offer prompt 
delivery, and being in need of orders are cutting prices. 
Producers in this district, however, are adhering to their 
fixed quotations, and are anticipating better business after 
the Easter holidays with home consumers’ whose spring 
requirements are believed to be heavy. Australia’s 
embargo on structural steel imports will hit this district 
severely, as a substantial trade has hitherto been done 
with the Commonwealth. 


The Coal Trade. 


The general outlook in the Northern coal trade is 
no brighter. It is hoped that foreign consumers will soon 
be replenishing their stocks, but of that there is no carly 
prospect, as they are still heavily supplied. Competition 
will be keen from Poland and Germany in Northern 
Europe and from America and Italy. Forward shipment 
dates give no encouragement to colliery fitters. Orders 
are keenly competed for in order to prevent the pits having 
to lie idle. On the whole, the market is in favour of 
second-hands. Fitters hold very steadily to their quoted 
minimum values, and buyers have either to pay the price 
or seek supplies through contractors. The latter hold 
considerable quantities for this month’s shipment, and 
being unable to clear them in their ordinary trade, have 
to find outlets elsewhere. Northumberland best large 
steams continue to be quoted at 13s. 9d. to 14s. Merchants 
offer April supplies freely at the former figure, and that 
price could probably be shaded. Tyne primes are easy 
at 13s. 6d. to 13s. 9d., and seconds at 13s. to 13s. 3d. 
Little business is maturing for small steams, which are 
quoted steadily at from 10s. 6d. to 11s. 6d. for best North- 
umberland qualities. Durham steams are quiet, and 
unchanged prices are indicated, large sorts being at 
15s. to 16s. 6d., and smalls at 13s. to 13s. 6d. A good deal 
of business is wanted in other Durham branches. Turns for 
gas coals, bunkers, and coking coal are poorly covered. 
Gas coal quotations are unaltered at 16s. 9d. for primes, 





16s. to 168. 3d. for bests, and 136. 6d. to 13s. 9d. for 
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secondary makes. The basis for best bunkers is 14s. 6d. 
to 15s., while superior grades are 15s. 6d. and ordinary 
sorts 13s. 6d. to 13s. 9d. Holders of coking coal quote 
13s. 9d. to 14s. for good unscreened brands and 13s. to 
13s. 6d. for smalls. Gas coke is steady at 21s. to 21s. 6d., 
and prompt trade is satisfactorily maintained. On the 
other hand, ordinary patent foundry coke is plentiful at 
17s. 6d. to 18s. 


Imports of Iron and Steel. 


Statistics presented at this week’s meeting of 
the Tees Conservaney Commission showed a marked drop 
in the imports of iron and steel from foreign sources, but 
they are still on a fairly substantial scale. During the five 
months ended March, 65,499 tons were imported, as 
against 75,473 tons in the corresponding period of 1928-29, 
and 31,266 tons in the pre-war period of 1913-14. A big 
drop occurred in pig iron imports, which totalled only 
4955 tons, as compared with 17,320 tons in 1928-29, but 
the unloadings of crude sheet bars, billets, blooms, &c., 
reached 45,561 tons, as against 42,123 tons. The imports 
of bars, angles, and joists showed little change, totalling 
16,013 tons, as against 16,030 tons. 


Blast-furnacemen’s Wages Advanced. 


In accordance with the ascertainment issued by 
the Ironmasters’ Association, the wages of blast-furnace- 
men employed at works on the North-East Coast have 
been advanced by } per cent. for the current quarter, 
which raises the wages to 14} per cent. above the standard. 
The average net selling price of No. 3 Cleveland pig iron 
for the first quarter of the year, which governs the men’s 
wages under a sliding scale, was certified at 688. 11-68d. 
per ton. 








SCOTLAND. 
(From our own Correspondent.) 
Steel. 


THE position of the steel trade on the whole has 
not undergone any change of importance during the past 
week. Generally speaking, producers still find consider- 
able diffieulty in keeping plants moving with regularity, 
and the future is not viewed without some anxiety. 
Specifications from shipbuilders have been rather slow of 
late, though the position in this respect has improved a 
little since the settlement of the labour troubles in Belfast. 
This may only be a temporary improvement, however, 
owing to the fact that the new tonnage launched is still 
considerably in excess of the new ordegs booked. Sections 
and plates therefore are not particularly busy, and prices 
are unchanged at £8 7s. 6d. home and £7 7s. 6d. export for 
sections and £8 15s. and £7 15s. respectively for ship plates. 


Steel Sheets. 


So far as light sheets are concerned, producers are 


descriptions is seriously affected by competition from the 
steel makers. Galvanised corrugated sheets have a 
comparatively steady demand at £12 15s. home and 


£12 5s. per ton export. 


Tubes. 


The export turnover in tubes is still most un- 
satisfactory, especially where butt-welded descriptions are 
concerned. Some works are only employed for three days 
per week, and one or two steel mills depending on orders 
for tube strips are adversely affected, owing to the limited 
demand for lap-welded tubes, as well as butt-welded 
descriptions. 


Iron. 


Bar iron is still in a most unsatisfactory position, | tions a year ago after being closed down in 1927. 


and the demand for re-rolled steel bars is slow. Con- 


very well be worse, and that trade so far as the continental 
coalfields are concerned is equally as bad, if not in worse 
plight. Shipments of both anthracite and steam coals 
last week were just over 534,000 tons, according to the 
Great Western Railway Company’s returns, a total lower 
than any weekly figure recorded this year. Colliery stop- 
pages have been more numerous and, in some cases, of 
longer duration than was formerly the case, and, unfor- 
tunately, the outlook for new business for prompt loading is 
far from bright. The bulk of shipments is on account of 
contracts entered into last autumn, and a colliery is very 
fortunate if its contractors are not in arrears, for the 
reason that many consumers abroad are not taking the 
full quantity of coals they have arranged for. It is not 
surprising if in all the circumstances the general tone of 
the steam coal market displays dulness and a dearth of 
activity. An index of the state of trade is, of course, 
the amount of tonnage being chartered, and returns show 
that last week the total carrying space taken up was just 
over 222,000 tons, which was by far the lowest weekly 
quantity for the whole of this year. Double that amount 
is required to infuse life into the market. At the end of 
last week there were no less than 39 idle tipping appliances 
at the various docks, and arrivals over the week-end were 
disappointing, as the position on Monday was that the 
docks were slack, inasmuch as there were 20 idle appliances 
and only five steamers were waiting to berth. There has 
been no fresh development in contract business as distinct 
from orders for early shipment. Rumours were current 
last week that the Paris Orleans Railway of France had 
contracted with a Cardiff firm for supplies of coal over 
1931, but inquiries have so far failed to elicit any confirma- 
tion of this. 





| Shipping. 


| The process of laying up steamers on account of 
| the depression in shipping continues uninterrupted. There 
has been a slight improvement in homeward rates of 
| freights from the River Plate, but so far as other trades are 
| concerned, it cannot yet be said that there has been any 
recovery. It is a remarkable position. Returns now show 
| that nearly 750 vessels are out of service, these steamers 
having an aggregate carrying capacity of over 4,000,000 
tons. There are 86 steamers laid up at South Wales ports 
alone, these vessels having a carrying capacity of round 
about 400,000 tons. Yet, despite the extraordinary extent 
to which steamers have been taken out of commission, 
outward rates of freight make no real move upward. 
Tonnage is still being fixed at the low rate of 6s. 3d. for 
large steamers and 6s. 6d. for vessels of 5000 to 6000 tons 
for West Italian ports, and 8s. for Venice, while in the 
French Coast and Bay trades outward rates are below 
pre-war figures. All that can be said of the outward 
freight market, except as regards the short trades, is that 
exporters find less tonnage is being offered on the market ; 
but the fact that rates do not improve only emphasises 





the paucity of new orders. The annual returns have just 
been issued of the tonnage owned by members of the Cardiff 


District Committee of the Shipping Federation, and these 
; | show that the total is 319 ships of a gross tonnage of 
comparatively well placed, but the demand for heavy | 


1,166,879, which compares with 303 vessels of 1,113,623 
tons gross in 1929. The firms owning the largest fleets 
are Messrs. Foster, Hain and Read, with 41 steamers of 
200,903 gross tons ; Sir William Reardon Smith and Sons, 


| Ltd., 35 steamers of 175,394 gross tons; Messrs. Evan 





Thomas, Radcliffe and Co., with 16 steamers of 84,152 gross 
tons, and W. J. Tatem, Ltd., with 16 ships of 72,098 
gross tons. 


Mixed Coalfield News. 


It is officially announced that the Powell Duffryn 
Steam Coal Company, Ltd., has decided to close down 
the New Tredegar Colliery, which is known as the Old Pit. 
The men affected who have been working on day-to-day 
contracts owing to the depressed state of trade, number 
between 900 and 1000. This colliery only restarted opera- 
It is 


now to be again closed down at once. A new seam of 


tinental weakness enables consumers to obtain deliveries | coal has been found in the lower part of the Maesteg 


from the Continent more rapidly than usual, and specifica- | Valley, close to the Celtic Colliery. 


This seam, described 


tions for tubes, hoops, and steel bars are scarce. Bar iron | as of exceptional quality, is 4ft. 6in. to 4ft. 10in. in thick- 


is unchanged in price, and re-rolled steel bars remain 
round about £7 12s. 6d. per ton home and export. 


ruling at present. During the past week about 4000 tons 
of pig iron arrived at Glasgow Harbour from Calcutta. 


Scrap. 


Consumers of scrap are still buying most sparingly. 
Supplies are ample, and prices continue about 65s. per 
ton for heavy steel, 69s. for cast iron machinery, and 
62s. 6d. for heavy basic scrap. 


Coal. 


The coal market is in a more or less depressed 
condition. Shipping demands have not improved, and 
short time working is rather common. Prompt inquiries 
are on a very restricted basis, and the collieries have some 
difficulty in securing orders against contracts placed some 
time ago, even when pressure is brought to bear on ex- 
porters to take up commitments. 
not prepared to pay current prices for prompt shipment, 
and shippers have to meet growing competition from 
Poland. In many districts colliery sidings are becoming 
congested with wagons of unsold fuel, and time is being 
lost accordingly. Aggregate shipments amounted to 
208,866 tons, against 241,837 tons in the preceding week, 
and 232,597 tons in the same week last year. Home 
demands are dwindling and as the season advances little 
relief can be expected from this elass of business. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
The Coal Trade. 


THERE is little or no satisfaction to be derived 
from the conditions prevailing in the steam coal section 
of the industry this week, unless it be that they cannot 


Foreign importers are | 


| ness. 
vv } . . . . . - 
ee 3 . , ip The | for some time, though its discovery is encouraging for the 
demand for pig iron is easily satisfied at the fixed prices | district 








It is not expected that the seam will be developed 


, which has suffered for some time from the depres- 


sion in trade. 
| 


Docks Traffic. 


G.W.R. returns of sea-borne traffic at the six 
docks in this district under their control show that for the 
four weeks ended March 16th last imports and exports 
came to 2,961,272 tons, which compared with 3,197,874 
tons for the preeeding month and with 3,136,935 tons for 
the corresponding period of 1929. Taking the whole of 
this year to March 16th, imports and exports amounted 
to 8,338,194 tons, as against 7,827,228 tons for the same 
period of last year. Coal and coke exports were 6,651,639 
tons, as compared with 6,054,491 tons. 


Guest, Keen- Baldwins. 


Reference was made some time ago to the 
rationalisation of the steel industry in this district. Official 
details are now available concerning the formation of the 
British (Guest, Keen-Baldwins) Iron and Steel Company, 
which, as from the beginning of this year has taken over 
the blast-furnaces, steel works, rolling mills, coke ovens 
and limestone and silica quarries of Guest, Keen and 
Nettlefolds, Ltd., and Baldwins Ltd. The amount of 
the capital of the new subsidiary undertaking is announced. 
The issued capital of the company will be £4,849,166, 
made up of 5 per cent. Redeemable Cumulative preference 
shares of £1,174,166 and ordinary shares £3,675,000. In 
addition there will be issued £500,000 5 per cent. income 
notes. The notes and shares to be issued as consideration 
are: 5 per cent. income notes, Baldwins, £180,000; G. K. 
& N., £320,000; 5 per cent. preference shares, Baldwins, 
£502,403; G. K. & N., £671,763; ordinary shares, Bald- 
wins, £1,575,000; G. K. & N., £2,100,000. The basis 
on which the above consideration of ordinary shares is 
allocated was the amount of business which the two 
amalgamated companies had obtained during the year 


‘Manager, 








1928 and the first ten months of 1929 in the trades to be 
transferred as shown by the sales of the respective com- 
panies. 


Current Business. 


Fresh orders for steam coals are few and fer 
between, and prices of all qualities are on the minimum 
so far as large coals are concerned. Small coals also display 
very little steadiness, as, owing to so much tonnage being 
laid up, bunkers are in less demand. There is rather less 
demand for patent fuel and coke is also quiet. Pitwood 
is a shade better than last week at 26s. 3d. to 26s. 6d. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Ear or Duptey’s Rounp Oak Works, Ltd., of Brierley 
Hill, Staffs., asks us to announce that Mr. G. D. Burton has been 
appointed managing director of the company, in succession to the 
late Mr. J. W. Trowsdale. 


Danret Apamson anv Co., Lid., of Dukinfield, ask us to 
announce that their London office has been moved from Queen 
Anne’s Chambers, Broadway, 5.W.1, to Craven House, 16, 
Northumberland-avenue, W.C.2. Telephone, Regent 1795; 
telegrams, “‘ Flangeseam, Westrand, London.” 


PARSON AND CrosLanpD, Ltd., River Plate House, South-place, 
London, E.C. 2, advise us that they have sold the goodwill of 
their Birmingham branch to Messrs. C. C. and C. A. Parson, who 
will in future trade as Parson, Ltd. Both Mr. C. C. and Mr, C, A. 
Parson have severed their connection with the firm of Parson 


and Crosland, Ltd. 


Tue Bricursipe Founpry anp ENGINEERING COMPANY, 
Ltd., Sheffield, has recently acquired from Universal Dryers, 
Ltd., Barnsley, the sole manufacturing and selling rights for 
Great Britain for the “ Universal” coal dryer. A special 
department dealing with this machine has been established under 
the control of Mr. R. V. Farnham, M.I. Mech. E. 


Messrs. Rore ann Rarrety, chartered civil engineers, of 
208, Abbey House, 8, Victoria-street, Westminster, 8.W. 1, and 
140, Middleton Hall-road, King’s Norton, Birmingham, ask us 
to announce that Mr. F. W. Macaulay, M. Inst. C.E., who recently 
relinquished the position of Chief Engineer to the Birmingham 
Corporation Waterworks, has joined their firm, which will 
henceforward carry on business from those addresses. 


Merrorouitan-Vickers ExvecrricaL Company, Ltd., inform 
us that, as from April 14th, its Birmingham office address will 
be Wellington House, 39, Bennetts-hill, Birmingham. The 
same company also asks us to announce that it has found 
it necessary to build new premises to house its London 
district meter staff, and requests that all correspondence con- 
cerned with meters. instruments and relays, which was formerly 
addressed to its London office, Bush House, Aldwych, W.C. 2, 
should now be addressed to Metropolitan-Vickers Electrical 
Company, Ltd., Gorst-road, Park Royal-road, London, N.W. 10. 
Telephones and telegrams, Willesden 5083. 








CONTRACTS. 


Tue * De Maas” Suresurtpmc Company, of Slikkerveer, 
Holland, has received an order to build a steel lighter of 2300 tons 
and approximately 344ft. 6in. by 39ft. Sin. by 9ft. lin. for 
German account. 


CaMMELL Larrp anv Co., Ltd., of Birkenhead, have received 
an order from the London, Midland and Scottish Railway for 
three cargo vessels for the Goole and continental services. Two 
of the ships will be fitted with triple-expansion engines and one 
with machinery of the Lentz type. 


Tue Centrat Exvecrricrry Boarp has placed the following 
orders :—({1) With Enfield Cable Works, Ltd., London, for certain 
132-kV overhead transmission lines in connection with the 
North-West England and North Wales Electricity Scheme, 
1928 ; and (2) with Watsham’s Ltd., London, and W. T. Henley's 
Telegraph Works Company, Ltd., London, for 33-kV overhead 
transmission lines in connection with the South-East England 
Electricity Scheme, 1927. The approximate total value of the 
orders is £320,000. 

Sutzer Bros., Winterthur, Switzerland, have received the 
order for the supply of a complete steam boiler plant for a new 
power station at Belgrade. There will be six Sulzer vertical 
water-tube boilers for working at a pressure of 485 lb. per square 
inch. Each boiler will be provided with a superheater for super- 
heating the steam to 800 deg. Fah., a gilled tube type economiser 
and an air heater for heating the combustion air to 340 deg. Fah. 
The fuel to be used will be lignite and breeze. The power station 
will be capable of carrying a total load of 19,200 kW continuously, 
the electric energy being generated by three Brown-Boveri 
turbo sets. 


Wi11am Bosy anv Co., Ltd., inform us that they have 
received an order for filtration plant of a yo A of approxi- 
mately 2,000,000 gallons per day from the Horden Collieries, 
Ltd., of Castle Eden. The filtered water will be delivered into 
the reservoir of the Sunderland and South Shields Water Board, 
Co. Durham, forming part of that Board’s domestic supply. 
For the same colliery company Messrs. Boby have recently 
erected one of their boiler contro] installations, comprising water 
softening and heating plant, with safety continuous blow-down 
equipment of a capacity of 750,000 gallons per day. 








Britise Emprre Trape Exarsition, Buenos Ares, 193).— 
The date of the British Empire Exhibition at Buenos Aires, 
which it was originally proposed should be held from February 
18th to April 2nd, 1931, has now been definitely fixed. It will 
be held from March 14th to April 27th of that year. Full par- 
ticulars of the Exhibition may be obtained from the General 
5, Parliament Mansions, Orchard-street, Victoria- 
street, S.W. 1. 

Tue “ Stncavpror ” Actw Tester.—We have received from 
Mr. A. E. Bawtree ap ingenious device for the purpose of making 
a quick and easy test of the strength of any mineral acid. A 
single drop of the acid to be tested is placed upor one of the 
chemically treated sheets of paper provided with the apparatus, 
and the resulting colour is compared with that of a series of 
twelve standard colours also provided. A table gives the strength 
of acids, ranging from zero to 39 per cent. H,SO,, or from 1-000 
to 1-300 specific gravity, to which the various colours corre- 
spond. It is claimed that the device gives instantly the strength 
of mineral acids with sufficient accuracy for any ordinary work- 
shop process, and that it is even more reliable than a hydro- 
meter for controlling the charging of accumulators., The tester 
is supplied by Mr. A. E. Bawtree, of 20, Manor Park-road, 
Sutton, Surrey. 
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Current Prices for Metals and Fuels. 


TRON ORE. 
N.W. Coast— 
(1) Native .. 
(1) Spanish. . 
N.E. Coast 
Native _ 
Foreign (c.i.f.) 
PIG IRON. 
Home 
£sd 
(2) Scortanp— 
Hematite.. .. iy 08, Oa. 
No. 1 Foundry c, @ © Ox 
No. 3 Foundry : 318 0.. 


N.E. Coast— 


Hematite Mixed Nos. 315 0.. 
No. I de bey les ete? Gees 
Cleveland- 
No. 1 310 0 
Silicious Iron .. 310 0 
No. 3 G.M.B. .. - we Ws 
No. 4 Foundry 3646. 
No. 4 Forge aa oF 
Mottled 3.5 6 
White 35 6 
MIDLANDs— 

(3) Staffs.— ( Delivered to Station.) 
All-mine (Cold Blast) .. _ oe 
North Staffs. Forge - FI 6.. 

» Foundry... 319 6.. 

(3) Northampton 
Foundry No. 3 315 0.. 
Forge 3 0. 

(1) Derbyshire 
No. 3 Foundry cc «ss SH Os. 
Forge <4 “~ > re Oe ne 

(3) Lincolnshire 
No. 3 Foundry ‘ vv ee © a. 
No. 4 Forge 3 9 6 
Basic an 8 ‘ an - 

(4) N.W. Coast— 

N. Lanes. and Cum.— 

4 9 6(a) 
Hematite Mixed Nos. .. {4 11 6 (6) 
415 O(e) 


Home. 
£ se. d. 
ScoTLanD 
Crown Bars .. ae. B® os 
Box»st ae ~ 
N.E. Coast— 
Iron Rivets .. «me @. 
Common Bars 1015 0. 
Best Bars wy a o we BB O ve 
Double Best Bars.. .. 1115 0... 
Treble Best Bars . - & @. 
Lancs. 
Crown Bars .. 1015 0... 
Second Quality Bars .. 915 0... 
Hoops : ; 13 0 0... 
S. Yorks. 
Crown Bars Mm @ Orx 
Best Bars «mew @. 
Hoops 3200. 
MIDLANDS 
Crown Bars .. .. 10 0 Otol0 7 
Marked Bars (Staffs.) 68 6 .. 
Nut and Bolt Bars . © 2 6to 9 7F 
Gas Tube Strip m8 6... 
STEEL. (d) 
(6) Home. 
£ s. d. 
(5) Scortanp— 
Boiler Plates (Marine) .. 10 10 0 
” » (Land) 10 0 0. 
Ship Plates, jin. andup 815 0. 
Pe cs ts aw Se SOT OS 
Steel Sheets, jin. — =e FF 
Sheets (Gal. Cor. 24B.G.) 12 15 0. 


19/6 to 21/- 
21/6 to 23/— 


18/— to 21/- 
21/6 


Export. 
£ s. d, 


= 
D 
Co 


ee wewwwe 
_— 
Goacoaunceso 


eeceoaecso 


(7) Export. 


£ s. d. 


1010 0 
10 0 0 
715 0 
77 6 
815 0 
12 5 0 





STEEL (continued). 


N.E. Coast— 
Ship Plates 
Boiler Plates (Marine) . . 
” » (Land) 
ee 
Heavy Rails .. 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 


N.W. Coast— 


Barrow— 
Heavy Rails 
Light Rails 
Billets 
MANCHESTER— 
Bars (Round) .. 
» (Small Round) 
Hoops (Baling) .. 
» (Soft Steel) 
Plates aa a ; 
» (Lanes. Boiler) .. 
SHEFFIELD— 
Siemens Acid Billets 
Hard Basic 
Intermediate Basic 
Soft Basic 
Hoops .. .. 
Soft Wire Rods 
MripLanps— 
Small Rolled Bars : 
Billets and Sheet Bars . . 
Galv. Sheets, f.o.b. L’pool 
Sheets (30 W.G.) 
Angles 
Joists 
Tees ae ; 
Bridge and Tank Plates 
Boiler Plates .. - 


SwansEa— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 


»» (three months) 


Copper (cash) ‘ ‘ 
” (three months) . 

Spanish Lead (cash) 

Spelter (cash) 
” (three months) 


MANCHESTER— 


10 


oe @ 


coe c @ 
~_~ 


(three months) 


Copper, Best Selected Ingots 


” Electrolytic 
os Strong Sheets 


90 Tubes (Basis Price), Ib. 
Brass Tubes (Basis Price), Ib. 


» Conderser, Ib. 
Lead, English 

» Foreign. . 
Spelter 


Aluminium (per ton—raw ingot) 


FERRO ALLOYS. 

3/4} per lb. 
3/- 
Per Ton. 


Tungsten Metal Powder 
Ferro Tungsten .. 


Ferro Chrome, ¢ p.c. to 6 p.c. carbon 


6 p.c. to 8 p.c. 
8 p.c. to 10 p.c. 


Specially refined 


Max. 2 p.c. carbon 


” 


Metallic Chromium ‘ 
Ferro Manganese (per ton) 


Silicon, 45 p.c. to 50 p.c. 


75 p.c... 


» Vanadium 

» Molybdenum 

» Titanium (carbon free) 
Nickel (per ton) we 
Ferro Cobalt 





(2) Net Makers’ Works. 


(1) Delivered. 
All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 


(3) f.0.b. Makers’ Works, approximate. 


(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 


1 p.c. carbon 
0-70 p.c. carbon 
carbon free 


- 
wens Oo 4 43 


0 (basis) 
6 and 9 12 
6 and 8 


0 


0 to 
6to 6 12 


eee Oe @ 


NON-FERROUS METALS. 


£23 


£40 


11d. per Ib. 
2/7 per Ib. 


eeccoccccoes: 


Otod 0 
0 to 


O0told 0 
as 


£9 to £9 5s. 


0 


18/3 to 18/6 
163 12 
165 12 
69 


coc e oe 


- 
A 
— 
eocoouaaqa 
esc 


> 
comer kK OO w 
_— 


a 
on 
2 


19 


Per Unit. 


10/- 
13/6 
15/- 


£13 15 0 for home 
£13 10 0 for export 


(4) Delivered Sheffield. 


(b) Delivered Sheffield. 


. £11 10 0 seale 5/— per 
unit 
- £19 0 0O seale 7/- per 
unit 
12/9 per Ib. 
4/2 per Ib. 
9d. per Ib. 
£170 to £175 
9/6 per lb. 


Carpirr— 
Steam Coals : 





(c) Delivered Birmingham. 
Ordinary Ship, Bridge, and Tank Plates and Sections, 10/~ if home consumers confine purchases from associated British Steel Makers. 


(f.o.b. Leith)—Best Steam 


Secondary Steam .. 
Trebles 

Doubles .. 

Singles 


FUELS. 
SCOTLAND. 
(Prices not stable.) 
LANARKSHIRE-— 
(f.0.b. Glasgow)—Steam .. 
o ee Ell.. 
Splint 
Trebles 
Doubles 
* - Singles .. 
AYRSHIRE— 
(f.0.b. Portse)—Steam 
- Jewel 
o0 o Trebles 
FiresHirne— 
f.o.b. Methil or Burnt- 
island—Steam 
Screened Navigation 
SE we, 6a lee 
Doubles .. 
Singles 
Lora1ans— 


ENGLAND. 


(8) N.W. Coasr 


Steams .. 
Household 
Coke 


NORTHUMBERLAND — 


Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Duraam— 


Best Gas 
Second 
Household 
Foundry Coke 


SHEFFIELD — 


Best Hand-picked Branch 
Derbyshire Best Bright House 
Best House Coal .. 
Sereened House Coal 

- » Nuts 
Yorkshire Hards .. 
Derbyshire Hards 

Rough Slacks 

Nutty Slacks .. 
Blast-furnace Coke (Inland) 


Best Smokeless Large . 
Second Smokeless Large 
Best Dry Large ; 
Ordinary Dry Large 

Best Black Vein Large 
Western Valley Large .. 
Rest Eastern Valley Large 
Ordinary Eastern Valley Large 
Best Steam Smalls - 
Ordinary Smalls 

Washed Nuts , 

No. 3 Rhondda Large . 
Smalls 
Large .. 
Through 
* * Smalls 
Foundry Coke (Export) 
Furnace Coke (Export) 
Patent Fuel , 
Pitwood (ex ship) . 


No. 2 oe 


Swansea— 
Anthracite Coals : 


Best Big Vein Large 
Seconds .. .. .. 
Red Vein ; 
Machine-made Cobbles 
Nuts 

Beans 

Peas - 

Breaker Duff .. 
Rubbly Culm 


Steam Coals : 
Large .. 
Seconds .. 
Smalls .. , 
Cargo Through 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 12/6 ; 


Inland. 
26/6 to 28/- 
21/- to 23/- 
20/6 to 21/6 
18/6 to 20/- 
16/6 to 18/— 
15/6 to 17/- 
15/6 to 17/- 

9/- to 10/- 

7/6to 8/6 

3/-to 5/- 


Export. 
13/6 
14/6 
16/6 to 17/6 
12/- 
11/- 
10/9 


13/6 
17/- 
12/6 


10/9 to 12/9 
16/6 
11/9 
11/3 
10/9 


12/3 to 12/6 
12/3 
11/3 
i1/- 
1/- 


21/6 to 23/- 
38/— to 51/- 
22/- to 22/6 


13/9 to 14/3 
13/- 
10/6 
13/- 

25/— to 37/- 


16/- 
13/9 to 14/3 
25/- to 37/- 
26/— to 29/- 


17/— on rail at ovens 
Furnace and Foundry Coke (Export), f.o.b. 19/6 to 20/- 


(9) SOUTH WALES. 


(6) Home Prices— 


20/- 
18/9 to 19/9 
18/6 to 19/— 
17/9 to 18/6 
18/3 to 18/6 
18/- to 18/3 
18/- to 18/3 
17/9 to 18/- 
13/6 to 14/- 
12/9 to 13/3 
17/- to 21/- 
20/6 to 21/- 
15/6 to 16/- 
17/- to 17/3 
16/— to 16/6 
14/- to 14/3 
32/6 to 37/- 
25/- to 27/6 
22/- to 22/6 
26/- to 26/3 


35/- to 37/6 
28/- to 32/- 
23/6 to 27/6 
42/6 to 45/- 
43/- to 46/- 
25/- to 27/6 
19/6 to 20/- 
10/- to 10/6 
10/9 to 11/6 


19/6 to 20/6 
18/6 to 19/6 
12/6 to 13/6 
15/6 to 16/6 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The Trade Position. 


Excerpt in one or two departments of the engi- 
neering trades the situation is not unsatisfactory as com- 
pared with what it is elsewhere, but the continuous slacken- 
ing of business is, nevertheless, showing manufacturers 
the necessity of duing something to avoid what may 
possibly develop into a crisis in the early future. Produe- 
tion is falling off through lack of home orders and contrac- 
tion of foreign buying, and the new American tariffs 
have modified the industrial outlook. The Government is 
now endeavouring to show that there is no excuse for 
retaliation in the way of tariffs, since its policy is merely 
to impose duties which will equalise production costs in 
this country and abroad, so that national industries will 
not suffer from unfair competition, and there is no intention 
to foster industries which cannot exist without protection 
in excess of that adjustment. This implies a modification 
of the fiscal policy which has always aimed at a liberal 
measure of protection. The problem is complicated by 
the critical situation of the motor car industry and the 
necessity of increasing import duties on foreign vehicles, 
with the avowed intention of eliminating American com- 
petition. It is probable that the new duties to be proposed 
will be less than that which motor car firms claim as being 
necessary for the protection of their industry. In the steel 
trade also there is likely to be an adjustment that will, 
at all events, alleviate the burden of over-production and 
low prices. A meeting of the commercial commission of 
the international sales comptoirs is being held in Brussels 
this week in order to ascertain if the mills and forges are 
adhering to the minimum prices that have been fixed for 
export. 


Public Works. 


The programme of public works prepared by the 
Government provides for an expenditure over a period 
of ten years of 16,000 million francs, including material 
to the value of 6460 million francs that was to have been 
supplied by Germany on account of reparations. This 
latter contribution to the cost can no longer be relied upon, 
and it is becoming increasingly difficult for the State to 
devote its own share out of the national funds. Never- 
theless, sacrifices are being made to carry through the 
programme as arranged as far as possible. Upon it depends 
the country’s future welfare and also its immediate indus- 
trial activity, for the engineering and other trades see little 
hope of steady employment outside th€ execution of public 
works. Many undertakings are being held up through lack 
of funds. Another cause for disappointment to those who 
hope to see the country render itself independent of foreign 
coal supplies is the increasing number of heat power 
stations being laid down as compared with the hydraulic 
installations, the proportion being only 43 per cent. of 
the heat power stations constructed. The Government 
is considering means of removing the financial disabilities 
that stand in the way of hydraulic enterprise. 


Ship Plates. 


There are complaints that the plate mills in the 
Est are not complying with the requirements of ship- 
builders either as regards deliveries or supplying plates 
to dimensions, and it is declared that unless the mills 
show a greater readiness to meet the conditions imposed, 
the shipbuilders will be obliged to rely more upon English 
plates, which are imported for shipbuilding free of duty. 
One explanation of the long delays in delivery is that there 
is not a sufficiently big demand for ship plates to keep the 
mills running on them, and owners, therefore, wait until 
the volume of orders is big enough to run the mills. Nor 
will they shear the plates to limit dimensions because the 
work is too intermittent to be profitable. Efforts are 
being made to induce the comptoir to lower prices to 
something like the English level. The price of French plates 
delivered at ports is about £9 2s. per metric ton, while 
English plates cost about £8 


Port Equipment. 


The visits that were made last year by the Asso- 
ciation des Grands Ports Francais to the leading con- 
tinental ports are to be continued by a visit to England 
next month, when the delegates will go to London, Liver- 
pool and Newcastle, and make an investigation into the 
equipment of the ports, their specialisation and the methods 
employed for dealing with maritime traffic. The object 
of the Association is to prepare a programme for a com- 
plete reorganisation of the French ports in conjunction 
with the general scheme now under consideration for 
improving the conditions of shipping. The ports are well 
provided for dealing with traffic, and for years past a con- 
siderable amount of elevating and other machinery has 
been installed, largely with plant supplied by Germany 
for reparations, but the machinery has been distributed 
amongst the different ports without any definite idea of 
how it should be utilised to the best advantage. 


A Big Graving Dock. 


Two of the most important shipyards are those 
of the Chantiers de la Loire and Penhoét, and both are 
situated at Saint—Nazaire at the mouth of the Loire, where 
the dimensions of the ships built there are limited by the 
difficulty of getting them from the yards to the sea. For 
that reason the “ Ile de France "’ could not exceed 42,000 
tons and its width was limited to 28-:1m. When, there- 
fore, an order was given to Penhoét for a 60,000-ton liner, 
preparations were made for the construction of a lock 
from the basins to the sea without passing by the estuary. 
The lock will serve also as a dry dock, and on account of 
its double utility, it is called a forme-entrée. The work of 


construction was initiated last week by the President of 


the Republic. 


length of the lock between the gates, 1145ft.; 


The total length of the cutting is 1965ft.; 
width, 164ft. 











British Patent Specifications. 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of yoo may be obtained at the Patent Office, 





Sale Branch, 25, Chancery-lane, W.C., 
at le. each, 

She Se ra. em ho Go doe application ; date, 
edhe Say LLB abridgment, is ef opp: te md dle 
complete Specification. 

STEAM GENERATORS. 
325,728. March 26th, 1929.--Wasre Heat Borers, Daniel 
” Ademeen and Co., Ltd., Dukinfield, Chester ; and P. A. W. 
Parkyn. 


In this specification claim is made for a steam generator of the 
wet back type and heated only from an external source con- 
structed as a double-pass boiler with an internal return chamber, 
within a single shell. The heated gases pass into or out of the 
return chamber under induced or forced draught by way of 





nests of small tubes. The return tubes may be either of the same 
diameter as the inlet tubes or not. The necessary space within 
the return chamber to deal with the volume of gaees is pro- 
vided by dishing or curving the back plate of the return 
chamber to a suitable radius or curve. The back plate of the 
boiler is correspondingly shaped to provide approximately 


equal width of water behind the return chamber.— February 27th, 
1930. . 

DYNAMOS AND MOTORS. 
325,599. November 24th, 1928.—Dywnamos, Rotax (Motor 


of Willesden Junction, London, N.W. 10 ; 
Macfarlane, of 17, Eastwick-avenue, 


Accessories), Ltd., 

and James Ernest 
Taunton, Somerset. 
This invention has for its object to provide an improved 
dynamo suited for charging accumulators, or other purposes in 
which a practically steady terminal voltage can be maintained 
under a varying load. e invention relates more particularly 
to that type of dynamo in which each pole is divided into two 
parts of the same polarity. Each pole of a two-pole machine 
consists of a pair of adjacent parts A B. Each part carries a 
shunt winding C and the two parts have the same + -)* The 
inner ends of the two parts are connected by a shoe D having 
short projections on one side adapted to co-operate with the 
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ends of the pole parts AB. 
good magnetic connection with the pole 
is separated from the other pole part 


One of these projections makes a 
A, whilst the other 
by an air gap or its 


equivalent. The connections may conveniently be made by a 
magnetic strip or strips E and a non-magnetic strip or strips F. 
In combination with the pole part B or the shoe projection form- 


ing the air gap a series winding G is — This winding is 
adjacent to the leading edge of the s By this arrangement 
it is not only possible to obtain in an improved manner the 
necessary steady terminal voltage with varying load, but also 
to prevent reversal of magnetisation in the event of the accumu- 
lator accidentally discharging an the dynamo. If desired, 
interpoles H with windings I may employed The mode of 
interconnecting the field windings and the brushes of the arma- 
ture is shown in the lower diagram.—-February 24th, 1930. 


308,807. March 26th, 1929.—-INpucTION Motors, The British 
Thomson-Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2. 

The object of this invention is to make a double squirrel cage 
rotor of such form that the magnetic path between the low and 
high-resistance winding will become saturated when the current 
in the low-resistance winding reaches a predetermined value 
without the necessity of making the slots between the windings 
so narrow as to be difficult to manufacture. The invention is 
shown in connection with a double squirrel cage induction motor, 
having a stator provided with the usual winding and a rotor, 
including a high-resistance winding A and a low-resistance, 
high-reactance winding B, which are short circuited by end 
rings C at each end. In this construction the rotor is designed to 
have such characteristics that when it is started, as, for instance, 
by applying reduced voltage to the stator winding, the current 














in the low-resistance rotor winding increases during the starting 

riod, with the increase in voltage, to a maximum correspond 
ing to the current flowing therein at maximum torque at ful! 
voltage. On the other hand, the rotor may be designed so that 
the current in the low-resistance winding increases gradually 
to a maximum when full voltage is applied to the stator in start- 
ing. In either case it is apparent that, unless the slot leakage 
path about the low-resistance winding becomes saturated, there 
will be substantially no change in its reactance, as the current 
increases. If, however, the reactance of the low-resistance 
winding can be caused to decrease when the current therein 
reaches the value equal to that at maximum torque, higher 
maximum torque will be obtained. In order, therefore, to 
increase the maximum torque of the motor, the rotor slots D in 
which the windings are arranged, are formed so that the slot 





leakage path becomes saturated when the current in the low 

sealetanee winding B is approximately equal to that at maximum 
torque. This increases the maximum torque of the motor, 
because saturation of the leakage path reduces the reactance of 
the winding, resulting in increased current in the winding B 
at maximum torque. The slot leakage path of the low-resistance 
winding B is caused to become saturated in this way by form- 

ing @ portion E of the core structure in each slot of the rotor, 
so that it extends from one side of the slot over the low-resist 

ance winding and in spaced relation to the other side of the slot, 
the portion being of largest cross-section at the end, which i« 
in spaced relation to one side of the slot and of reduced cross 
section between the end thereof and the other side of the slot, 
from which it extends. These portions are formed integrally 
with the core structure by notching the laminations F of the 
core structure at G.— March 6th, 1930 


SWITCHGEAR. 


301,933. December 8th, 1928.—Execrric Swircnres, 
national General Electric Company, Incorporated, 
Broadway, New York. 

For producing the switching movement and the additional 
contact pressure according to this invention two cam discs A 
and B are provided and are secured adjacent one another on a 
shaft. Whulst the first disc A has a recess C the other disc B has 
& projecting cam D. The rollers E and K co-operate with the 
cam discs, the first roller being secured on the contact lever F 
turning about the pivot G, the other being secured on a strong 
leaf spring L. The le af spring is mounted on the movable contact 
lever F. The closing Ts for producing the switching move- 
ment is indicated at M, and the contacts at H and I. The 
arrangement acts in the following way :—If the cam discs are 
rotated clockwise the roller E first comes into the range of the 
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recess C of the cam dise A. The spring M can therefore expand 
and move the contact lever F in clockwise direction, so that the 
contacts H and I come into contact. The arrangement is, in 
this case, such that the contacts have engaged with one another 
before the roller E comes into contact with the lower limiting 
surface of the recess C. The power action of the spring is avail- 
able, therefore, in its entire extent for the contact pressure, 
since the roller hangs over the inner running path of the recess C 
and does not come into contact with it at all. After further 
rotation the roller K runs on the cam D and thereby tensions 
the leaf spring L, so that the contact pressure is considerably 
increased. In this case the roller E does not come into contact 
with the inner running path of the recess C, so that it is entirely 
unloaded and also the additional force exerted on the lever F 
acts purely on the contacts H and I.—February 27th, 1930. 
325,603. November 27th, 1928.—Improvements in ELEectTRic 
Swircues, A. Reyrolle and Co., Ltd., of Hebburn-on-Tyne ; 
and Archibald Allan, of ** Cragside,"’ Ashleigh-grove, Tyne- 
mouth, Northumberland. 
This invention relates to electric switches, particularly those 
intended for use out-of-doors and on high-voltage systems. In 
such switches, provision is sometimes made for protection of the 
contact-making parts from the effects of the weather, such as the 
accumulation upon those parts of snow or ice. A switch con- 
structed according to the invention has fixed contacts A mounted 
with a narrow edge uppermost so as to minimise the accumula- 
tion of snow or ice upon the operating surface, and shielded 
moving contacts B so Bis sposed as to make a rubbing or scraping 
self-cleaning connection with the narrow edge of the fixed con- 
tact when carried across it. The invention is particularly applic- 





422 


THE ENGINEER 


Apri 11, 1930 





able to high-voltage isolating switches of the rotary type, and 
when so applied the switch comprises two fixed contacts A 
mounted as above described and a rotary arm carrying at each 
end a shielded contact B which makes the rubbing or scraping 
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self-cleaning connection with the narrow edge of the co-operating 

fixed contact when carried across it. Suitably sha arcing 

horns as indicated at C are attached to the frame and to the 

upper ends of the insulators.—February 27th, 1930. 

300,122. October 29th, 1928.—Evecrric SwircuGeEar, Siemens- 
Schuckertwerke Aktiengesellschaft, of Berlin-Siemens- 
stadt, Germany. 

The enclosed distributing installation of the switchgear 
described in this specification consists of a carrying frame- 
work A on which the junction boxes BC are built, and which 
earries on its arm D the removable carriage E of the switchgear 
movable on rollers. The oil vessel of the switchgear F hangs 
between the arms D of the carrying framework, and is se ted 
on its right side from the operating position for the switch handle 
G by @ protecting plate H, which is fixed at one end to the arms 
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D of the carrying framework, and at the other end to the foot 
K of the carrying framework. In the “On” position of the 
switchgear a cover plate L lies in front of the top fixing screws 
of the protecting plate, which only exposes the screws for releas- 
ing when the hand lever G is moved into its “ Off’ position. 
In this way the switchgear must first be opened before a removal 
of the protecting plate H from the carrying framework can take 
place. Only then can the removable carriage be drawn out to 
the right on the rollers M, on the arms D of the carrying frame, 
and thus be separated from the distributing installation.— 
February 28th, 1930. 


TRANSMISSION OF POWER. 

325,718. March 16th, 1929.—Execrric Castes, British Insu- 
lated Cables, Ltd., of Prescot, Lancashire ; and John Lewis 
Packer, of the same address. 

This invention relates to electric cables of the kind in which 
the insulation is impregnated with a liquid or semi-liquid 
material, for instance, oil or compound. It is well known that 
in such cables movement of the impregnating material takes 
place, owing to variations in temperature in the cable, and in 
view of that, means have been proposed for providing ducts or 
eg gr within the cable generally in conjunction with reservoirs 
or the impregnating material, either within or connected with 
the cable, with the object of permitting relatively free movement 
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of this material and avoiding the production of low pressure or 
vacuous spaces. The invention provides for the production of 
such ducts or internal reservoirs in an improved manner. 

longitudinal members A are used to form the conductors of 
the cable. Each longitudinal member consists of a metal tube 
with a radial opening as shown at B, and the tubes are twisted 
together in order to form the core of the cable. The tubes are 
covered with insulation C, which is impregnated with oil or com- 
pound, and the insulation C is covered with a lead sheath D. 
The radial openings B in the longitudinal members A permit 
free movement of the oil or compound along the tubes and 
through their walls into and out of the adjacent parts of the 





insulating material C.—February 27th, 1930. 


GAS PRODUCERS. 


325,735. April 5th, 1929.—Verticat Continvovs DISTILLATION 
Rerorts, J. Pieters, 14, rue Daguerre, Paris. 

In order to prevent the partially carbonised coalJin a con- 

tinuous retort from “ scaffolding * and not falling of its own 
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weight, the inventor provides a “ hollow piston” or ring A, 
which is a sliding fit within the retort. This ring is fitted with 
rods B, which are clipped on to the discharging ram C and is 
used to free the charge in the event of its sticking.—February 
27th, 1930. 


MISCELLANEOUS. 


325,724. March 2ist, 1929.—Gas Wasuers, T. Piggott and 
Co., Ltd., 85, Lionel-street ; G. J. W. Martin, 118, Gillott- 
road, baston; and F. E. Banford, 4, Mayland-road, 
Edgbaston, all in Birmingham. 

This machine is intended for the washing, or scrubbing, of pro- 
ducer gas or suchlike gases. It comprises a cylindical casing 
within which there revolves a rotor built up of several concentric 
drums AAA. Each of these drums is furnished with circum- 
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ferential brushes B B B. The gas enters the apparatus at C and 
follows the path indicated by the arrows, emerging through the 
hollow trunnion D and being discharged at E. Water is supplied 
through the trunnion at F, follows a contrary direction to the 
gas and is drained away at G. As they rotate the brushes pass 
through the water in the bottom of the drums and consequently 
offer a very large wetted surface to the passage of the gas, which 

retains impurities.—February 27th, 1930. 

325,528. October 12th, 1928.—-H1en-vottace RectTiFiIcaTION 
Vincent Ziani de Ferranti and Ferranti, Ltd., of Hollinwood, 
Lancaster. 

It is common practice when rectified high voltage in the 
neighbourhood of 60,000 volts is required, say, for the purpose 
of dust precipitation, to employ synchronised mechanical 
rectifier mechanism embodying a synchronous motor and rotary 
eurrent collectors. Such arrangements are simple, compara- 
tively inexpensive and reliable, but they involve certain draw- 
backs. The invention has for its object to enable rectifying 
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plant to be constructed having good efficiency— of at least, say, 
60 to 80 per cent.—and at the same time being free from all 
the usual drawbacks. The invention relates to a aeeee 
rectifying bank of static rectifier elements of the copper oxi 

type immersed in air, oil or other suitable insulating medium 
wherein the el ts are disposed in rows or racks arranged in 
zigzag fashion either in tiers or horizontal rows. In carrying the 
invention into effect in the form illustrated as applied to a recti- 
fier plant arranged with rectifier units in four arms—that is, in 
bridge fashion—two oil-containing casings, each containi’ 

two rectifier units disposed side side and completely ot 








immersed, are provided. Each unit comprises a large number of 
elements of the copper oxide type. These elements are built up 
into short piles which are disposed laterally in relation to the 
casings. easing is indicated at A. It contains piles B of 
elements, the piles being laid in rows vertically one above another 
extending from near the top to near the bottom of one side of the 
easing. The piles are supported by, but insulated from, members 
C which are dis; at an angle to the horizontal so as to present 
a zigzag formation when viewed in side elevation. The individual 
piles are all connected together in series from the terminal D 
to terminal E, the connections being zigzagged in plan view. 
Each unit F and G is similarly formed, the two units being con- 
nected together with rectification in the same direction in the 
two units. The junction point H between the two units in the 
casing constitutes the terminal for connection to the alternating- 
current source. The free ends D and E of the units are joined 
together in pairs to the similar free ends of another pair of 
identical units K L and constitute the connection points from 
which the direct-current output is obtained, one of these points 
E preferably being earthed by way of the casing as shown. 
The arrangement is such that there is a substantially even 
9 gradient from one end to the other of each unit. 
n order to maintain equal distribution of voltage throughout 
the rectifier elements connected in one unit during the non- 
rectifying half of the voltage wave, equalising capacities 
M and/or resistances N are connected between those ends of 
the horizontal rows which are not connected together. This 
feature, however, forms no part of the invention.—February 
12th, 1930. 








Forthcoming Engagements. 


Secretaries of Inatituti q , &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
ek Er an ae Rann Lae 
should reach this o, on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 
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TO-DAY. 


INstTITUTE OF MeTats: SxHeEerriecp Loca, Secrion.—In 
the Non-ferrous Section of the Applied Science Department of 
the University, St. George’s-square. Annual general meeting. 
‘* Refractories and their Uses,”’ by Mr. F. Russell. 7.30 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS.—Municipal College 
of Technology, Sackville-street, Manchester. ‘* The Fabrication 
of Acid-resisting Steel Plant,’’ by Dr. W. H. Hatfield. 7 p.m. 


Junior Instrrvtion or Encrveers.—39, Victoria-street, 
London, 8.W.1. “Gas in Japan and the Far East,” by Mr. 
W.T. Dunn. 7.30 p.m. 


TUESDAY, APRIL 1l5ru. 
INSTITUTION OF ELECTRICAL ENGINEERS : 
CentTrRE.—Hotel Metropole, King-street, Leeds. 
meeting. 7 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS : 
StupEents’ Secrion.—143, Lower Ford-street, 
* Frequency Changers,’’ by Mr. R. 8. Blackledge. 


WEDNESDAY, APRIL léru. 


Crystat Patace ScHoot or Practicar ENGINEERING.— 
Crystal Palace, 8S.E. 19. Presentation of certificates. 


Institution or Crvm Enoiveers: Stupents’ Secrion.— 
Great George-street, 8.W. 1. “‘ Weymouth: Bincleaves Firing 
Station ; Repairing and Strengthening of Reinforced Concrete 
Pier,” by Mr. P. A. Scott. 6.30 p.m. 

INSTITUTION OF PropucTION ENGINEERS.—Windsor Room. 
Grand Hotel, Birmingham. ‘“‘ Low-voltage Electric Welding,” 
by Mr. T. F. Holden. 7 p.m. 


WEDNESDAY, APRIL 30rz. 


Macuing Toot Trapes AssociaTion.—Ki 
Restaurant, High Holborn, W.C. 1. Annual dinner. 
for 7.15 p.m. 


NortH MIDLAND 
Annual general 


SoutH MIDLAND 
Coventry. 
8 p.m. 


"s Hall, Holborn 
6.45 p.m. 


THURSDAY, MAY Isr. 

InstiTUTION oF Civ. ENciIneeRs: BremMincHamM and Dts- 
trict AssociaTIOn.—Prince’s Chambers, 6, Corporation-street, 
Birmingham. Annual general meeting. 

Iron AND Street Instirvure.—Connaught Rooms, 
Queen-street, London, W.C. Annual dinner. 7 p.m. 
7.30 p.m. 


THURSDAY AND FRIDAY, MAY Ist and 2np. 
Iron AND Street Instirure.—aAt the Institution of Civil Engi- 
neers, Great George-street, 8S.W. 1. Annual meeting. 
WEDNESDAY, MAY 7rx. 


InstTITUTE oF MeTAts.—At the Institution of Mechanical 
Engineers, Storey’s-gate, S.W.1. Twentieth Annual May 
Lecture, “‘ The Influence of Technique on Research,’’ by Major 
F. A. Freeth. 8 p.m. 


Great 
for 








Royat InstrrutTion.—A general meeting of the members of 
the Royal Institution was held on April 7th, Sir Robert 
Robertson, Treasurer and Vice-President, in the chair. The 
Chairman announced that Dr. G. 8. Newth had presented 
spectacles worn by Faraday when carrying out his researches 
on glass. Miss Elizabeth Black, Sir James Devonshire, Sir Guy 
Granet, Mr. Norman Hart, and Mrs. Gerta Schubeler were elected 
members. 

Swepisu Inpustries Far.—The Swedish Industries Fair 
will be held at Gothenburg from May 10th to 18th, in the exhibi- 
tion building, which was originally erected for the engineering 
section of the Gothenburg Exhibition a few years ago, and which 
is the largest timber structure of its kind in the world. The most 
prominent feature of this year’s Fair will be the industrial 
section, which will centre around those icular industries 
which have long been regarded as essentially Swedish, particu- 
larly the ture of hinery and other metal products, 
electric apparatus, and timber in its many forms. Last year the 

ber of exhibitors was 600, representing about 1000 Swedish 
manufacturers. The visitors numbered 101,000 from twenty-five 
countries, although the Fair is of a purely national character. 


Tue InstiruTion or Enorverrs-tn-Cuarce.—Speaking in 
response to the toast of ‘‘ The Institution,” which was pro 
by Mr. Alan E. L. Chorlton, on the occasion of the thirtieth 
annual dinner, held at the Holborn Restaurant on April 4th, the 
President, Mr. H. G. Burford, remarked that the healthy state 
of the Institution’s finances, the increase of its activities, as 
well as the attendance of nearly 300 members and guests at the 
dinner, bore witness to the admirable work of the Hon. Sec rs 
Captain A. E. Penn. Other speakers included Sir Henry P. 
Maybury, Messrs. E. A. Sandford-Fawcett and Asa Binns, Vice- 
Presidents ; Colonel Sir Arthur Holbrook, and Mr. G. A. Hughes, 
Chairman of the Institution. The dominant note of almost all 
the speeches was the value of practical men and the necessity 
of organisation amongst engineers if their services to the com- 
munity were to be justly appreciated. 
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